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PREFACE TO THE FIRST EDITION 

The past few years have witnessed an explosive growth in the use of 
computers, because of the indispensable role that computers play in our daily life. 
The microprocessor technology has opened a new world of automation and has 
radically changed the life-style. In a developing country like Pakistan, where the 
literacy rate is very low, every educated person needs an exposure to the serious 
use of computer, ignorance of which would cause a national crisis. Therefore, it is 
paramount to take drastic step in the application and education of computers to 
ensure the bright future of our country. 

The introduction of computer science as an optional subject at secondary 
and higher secondary school level is a first step in this direction. This book is 
designed to fulfill the need of curriculum developed by the National Curriculum 
Development Committee. 

The text has been divided into two parts. Part I is an Introduction to 
computer science consisting of six chapters and Part II is on BASIC Programming 
language consisting of seven chapters. In preparing the book, care has been taken 
to use simple language understandable by a secondary school student so as to 
convey the message properly and easily. Efforts have been made to minimize the 
errors and omissions. This will surely enhance the confidence and understanding 
of the students in the subject. Yet there is always room for improvement and any 
suggestion and criticism to improve the quality of this work will be warmly 
welcomed. 

It is by the grace of Almighty Allah, the prayers of my parents and my 
wife that enabled me to complete the book. The author is highly indebted to Dr. 
Fakhar-ul-Islam Lodhi for his valuable suggestions to improve the text and for 
reviewing the script in spite of his heavy commitments. The author is extremely 
thankful to members of the National review committee for their encouraging 
remarks and valuable suggestions to improve the script. The author also wishes to 
acknowledge the efforts of all those who assisted him to at various stages in 
preparing the textbook. 


Prof. Muhammad Tahir Hassan 

February, 1997. 
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PREFACE TO THE REVISED EDITION 2001 


The Comruter revolution is constantly redefining and widening its cours 5 
I he computer revoiu individuals and as members 

with amazing speed and has deep imp P ug ess and it is particularly 

of society. Curriculum developmen mputer Studies was based on earlier 

true for Computer Science. Firs e course contents of preliminary nature. 

curriculum in computer science that has , sc hool students, approved 

The latest curriculum of Computer prepare students to 

by the Federal Ministry of Education, Islamabad isanet the ^ 

enter a world full of thrill, challenges an ex n ortant to make the students 
advancements both in hardware and software, is imp has become 

aware of the impact of computer in their lives since the world to y 

heavily dependent on computers. 

The 21st century is the harbinger of information technology (IT) through 

whtch people are getting closer as the world ‘^ZX focSs rnore or, 
The developing countries have also realized the n The spread of IT 

information technology to bring them at par with the first world. The sprea ^ 
is impossible without taking measures to introduce computers gr 

Pakistan is also shaping out a work plan to establish IT “ lstl ^° nS ^ 
city to town level. In this regard, work on an IT city is under way. If t e 
government’s claim about IT revolution in the country meets a success tfi 
country would very soon appear prominently on the horizon of IT-led 
with its venerable economy and a prosperous future generation. 


To be successful each and every high school student must be computei 
literate. Once the students understand the importance of being able to use 
computers, the second objective is to help them make the transition from being 
computer literate to being computer user with the emphasis to realize it as a mine 
tool. In the process they will learn what a computer can and cannot do and how tc 
use computers to solve problems and accomplish tasks. The computer learning 
curve is steep and the progress can be slow but once they are on the proper track, 
they would be able to reach the dazzling heights of this curve where a promising 
future is awaiting them. 


The material covered in the second edition has a broad scope of coverage 
and there is a balance among technology, application, and programming. The 
textbook of Computer Studies has been changed in numerous ways from the last 
edition to reflect the changes that have occurred in the syllabus of Computer 
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XIII 


Science. The book has thoroughly been revised and enlarged to meet the 
objectives of the latest curriculum. In the light of the new syllabus, some of the 
chapters have been restructured; some have been modified while additional 
topics have been presented in the following chapters:- 

Chapter 6 on BOOLEAN ALGEBRA-that provides the foundation in 

understanding the logic used in digital computers. 

Chapter 8 on WINDOWS - a very powerful yet easy-to-use 

microcomputer operating system without which applications like Word 
processing, Excel worksheet, Access, power point Paint program etc. cannot run 
on your computer. This chapter provides understanding that will help the students 
to get the most out of their computers. 

Chapter 19 on WORD PROCESSING - the most popular Word 

processing software lets you easily create, edit, format, and store documents like 
your assignments, letters, etc. 

And Chapter 18 on GRAPHICS-includes draw and fill software in 

word processing software or paint program. This provides you a way to explore 
software packages on graphics to draw charts / graphs or piece of art design. 

Chapters 6 and 8 are included in Part I for class IX while chapters 18 and 
19 are included in Part II for class X. It is hoped that the introduction of these 
chapters in the second edition would make it also acceptable by the beginners in 
the field of Computer. I have tried to make this an error free edition. As there is 
always room for improvement, suggestions and criticism leading to improve the 
quality of the material presented in the book will be highly appreciated. 

It is worth mentioning here the support that National Book Foundation, 
Islamabad provided me in developing this book. I am highly indebted to Mr. 
Hafeez Tauqir, Director Production, NBF, Islamabad, for his encouragement and 
help at every step during the development of this edition. At the end I would 
like to acknowledge the efforts of all those who assisted me in preparing the 
second edition particularly my son Mr Naveed Tahir in typing the script and in 
drawing the figures and to my daughter Miss Hina Tahir in reading the proof and 
making valuable suggestions. It is by the grace of Almighty Allah, who blessed 
me the courage and energy to complete this task. 

Prof. Muhammad Tahir Hassan 

April 19, 2001. 
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PREFACE TO THE REVISED EDITION 2003 


The second edition on Computer Studies had been developed with th e 
objective that it will not only fulfill the need of studying students but also serve 
the purpose of teacher's manual as well. In this respect it was a compositei book 
on the subject which had been found useful for students who want to study the 

topics in detail. 

Present edition is a revised second edition which has been developed to 
incorporate the suggestions of the reviewers. The name of presen e non is 
changed as A Text Book on Computer Science instead of A Text ook on 
Computer Studies. The objective to develop this edition was to make the contents 
as simple as possible and making it brief required at SSC level according o the 
demand of the syllabus. Some of the topics not included in the coarse oil‘ me such 
as electrical relay circuits form Chapter 6 on Boolean Algebra and Chapter 18 
graphic packages. The topics related to the computer laboratory work have been 

excluded form the text. 


A separate Computer Lab. Journal has been developed 
according to the syllabus 2000 on Computer Sciene as suggested by 
the reviewers, since no proper lab. Journal was available This 
Computer Lab. Journal contains labs on Computer’s essentials, DUb, 
Windows, and Programming in BASIC using assignment statements, 
input/output statement, Control statements, arrays, Sub program, file 
handling, graphic statements and computer labs on MS-Word in a 
very simple and practical way. It is hoped that this journal will 
provide the students a deep insight of the topics and enable them to 
carry out computer labs, conveniently and effectively. 

It has become more vital to revise the text book with the introduction ot 
new system of evaluation to test the understanding of the subject among students. 
For this purpose model objective questions have been provided. These questions 
will also guide the teachers and the paper setters to develop their own objective 
questions. Moreover summary of each chapter has also been given at the en o 
each chapter. This will provide answers to most of the objective as well as s 10 
answered questions. 
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Glossary of important terms has been included at the end of text book An 
important feature of this revised edition is the reduction and simplicity of the 
material presented in it. The name of the title has also been changed as pointed 
out by the reviewers chapter. This provides answers to many obiective as well as 
short as short answered questions. 

Tfforts have been made to produce an error free edition However 
suggestions and criticisms will be highly appreciated. I am keenly looking for the 
comments and criticisms on the book from the readers, so that further 
improvement may be made wherever necessary. 

It is not out of place the support given to me by the NBF, Islamabad 
especially Mr. Muhammad Aslam Rao, Secretary NBF and Mr. Hafeez Tauqir 
Director Production, NBF Islamabad in introducing the previous edition 
throughout the country. I am also extremely thankful to the National Review 
Committee for their suggestions, healthy criticism and encouragement that 
boosted me to put all of my effort to make it simple and comprehensive At the 
end I would like to acknowledge the efforts of all those who assisted me in 
preparing the present edition. 


I do admit that I could not do this job without the help and the grace of 
mighty Allah. It is He Who blessed me the courage and energy to complete the 
task It is also the prayers of my parents, particularly my mother who left this 
world praying all the time for my success. 


Prof. Muhammad Tahir Hassan 

February 05, 2003 
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INTRODUCTION TO COMPUTER 


Man is always alter finding ways to ease his physical and mental labour. 
He succeeded in making machines that could case his mental labour. Early 
machines could simply add, subtract, multiply and divide numbers. Computers 
have got the present form after modifications and refinements that continued 
through centuries. Modern computers have grown up as the most fast and 
powerful tool as a result of the technological innovations during the last fifty 
years. Rapid progress in electronics has made it possible to bring it within the 
reach of everyone. 

The Computer has enabled man to conquer space and is helping him in 
every sphere of life. The present age is the information age. Whether you are a 
teacher or a student, a doctor or a patient, a pilot or an engineer, a scholar or a 
businessman, the information super-highway fulfils the need of everyone. 

1.1 HISTORY AND DEVELOPMENT OF COMPUTER 

The Computer has evolved through centuries. From the time the man first 
started using arithmetic, he had been inventing devices to handle numbers. One of 
the earliest and the simplest computing device was ABACUS developed around 



3 5 7 1 4 2 


Figure 1.1 A simple ABACUS similar to the one used by ancient civili7ations 
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i.... wooden frame carrying several 
3000 BC. A simple ABAC US is a ^ b ‘ cat | s a s shown in Figure l.l.Thc* 
parallel wires. Each wire suppoiM"" lrcs w |,en counting, adding clc 

beads are free lo slide along the length ol the wl 

Each bead below represents a digit. 

1.2 MECHANICAL COMPUTING DEVICES 

One of,he firs, recognized calculating « ^ ^ ^ ^ 
being used in its many forms in countries sue’ , j dQ wjth calculators, 

can perform calculations almost as tjinc ' > 

In 1614 John * . 

Napier invented 

logarithms and a ; , 

device called i ,; iz 

Napier’s bones or 
rods. The rods I 
helped to multiply 
numbers. These 
rods not only 

simplified tedious 
calculations but 
also were fast and 

accurate. . , . 

Figure 1.2 Napier’s bones 

Naoier’s idea of logarithm soon gave birth to another very useful calculating 
device called Slide Rule. A slide rule consists of two scales, the Rule and 
SMe and a transparent rectangular moving piece called cursor as shown a, 
Figure 1.3. The cursor is capable to slide smoothly over the slide r 



Sliding center scales 


Sliding cursor 


Circular function scale <* x value on “C“ scale) 

Log-log scales for powers or roots (LL-scales) 



J 
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CH. 1:. Introduction to Computer 


3 



The next attempt in the Held of automatic computation was made in 1642 by 
19 years old Blaise Pascal. He developed a machine known as Pascaline that 
could add and subtract. It consisted of a series of wheels or dials. Each dial had 10 
digits from 0 to 9 on 
it. These dials were 
geared with drums 
also having digits 
from 0 to 9 which 
were displayed 

through windows as 
shown in Figure 1.4. 

Pascaline had the 
ability to carry digits 
to the next drum. Figure 1.4 Pascaline; Pascal’s adding machine 


In 1672 Leibnitz developed a calculating machine that could not only add 
and subtract but multiply and divide also. In 1790 Joseph Maria Jacquard built a 
loom. It used vertical rods to pull up the threads. Punched cards were used that 
allowed some of the rods to pass through the holes blocking the remaining rods. 
Punched cards were joined in a series and were passed over the rods one after the 
other. The shuttle movements created patterns on fabric woven on the loom. The 
pattern was repeated after each cyclic rotation of the punched cards. Jacquard’s 
invention emphasized three important concepts. 

■ Coding of information by punching holes on the cards. 

(Storage concept) 

■ Linking of the cards in a series to provide instructions in sequence. * 

(Programming concept) 

■ Job would be performed automatically as the program run. 

(Program execution concept) 

In 1786 J. H. Muller proposed a calculating machine called a difference 
engine. The idea of the difference engine was conceived by Charles Babbage in 
1812. Babbage began to develop a difference engine but after 19 years of labour, 
he stopped working on difference engine. He began working on a new machine 
called the Analytical Engine. It could be programmed to evaluate a wide range of 
arithmetical expressions. The machine had to be fully automatic. Babbage’s 
design included several features present in today’s computer. His Analytical 
Engine consisted of five units shown in Figure 1.5. It had the following parts:- 

Store: This part had to store the numbers entered into the machine and 
those, which had to be generated at the time of processing. 
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Figure 1.5 Schematic diagram of \n:»l> tical Lnginc 
Mill: This was the Processing unit that Inn/ to perform all the Anthnietk 
alterations automatically hv rotation of gears and " he t/s. 


Control: Control unit had to control all the other units. Motto\u it had to 
transfer the numbers and instructions from the store to the mill and 
vice versa, through the rotations of gears and u heels. 

Input: Input unit had to enter data and instructions into the state. The input 
media had to be in the form of punched cards. 


Output: The output unit had to display the results of calculations. 

Babbage’s analytical engine could not be completed due to the under¬ 
developed technology of his time. But he laid the foundation stone^ for the 
development of modern digital computers. He is called the father ot modem 

digital computer. 

In 1880’s Dr. Herman Hollerith was working at the statistics department 
of US Census Bureau. He was inspired by the Jacquard s idea ot punched cards. 
In 1887 Dr. Herman Hollerith designed a Tabulating machine tor 1890 census. 
His Tabulating Machine could read and sorted out aata from punched cards. 


1.3 electromechanical computing machines 



Figure 1.6 Automatic sequence controlled calculator (MARK-1) 
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Mechanical eakulnlois were licavv. huge and sl<*\v I he In .1 coinpiiU*i 
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1.4 (.KM RA I IONS Ol ( OMIT I FR 


I he invention ol Vacuum luhe in 1906 opened the pales lor the 
development of electronic computers Vacuum lubes were used as electronic 
switches instead ol iclays in curlier electronic computers Vacuum lubes were 
noiseless and could work al a lanlaslic peed as compared to relays 


1 he development 01 electronic computers can be divided into generations, 
depending upon the technologies used. I lie geneialions ol computers are. 


■$> 

y 


First generation (Vacuum lubo1 r J0G) 
Second generation (Tran:,istorsi947) 

I kill'd generation (intcqraiod circuits ir. , iggsi 
Fourth generation (Micro|.ro<m.su:. t vi) 


! ‘>42 - 195b 
1959 -1965 
1965 - 1973 
Since 1972 


f ilth generation (Artificial intelligence) lu progress since 19X0s 


FIRST GENERATION COMPUTERS 

First generation computers used vacuum lube technology. In 
1943, Electronic Numerical Integrator And Calculator (ENIAC) 
was built at University of Pennsylvania. It contained nearly 
18,000 tubes, and consumed 150 kilowatt of power. FNIAC was 
very big and weighed more than 30 tons. It could perform 5,000 
additions and hundreds of multiplications per second. 



Vacuum I iibc 


The concept of 
stored program was 
presented by Dr. John 
Von Neumann. The 
idea of stored program 
was much the same as 
suggested by Babbage 
for his Analytical 
Engine. Neumann's 
Stored program concept 
pointed out the way the 
computer systems could 
function in future. Flu 
first computer that used 
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stored program concept was the Electronic Delayed Storage Auto, na( . 
Computer (EDSAC) developed in 1949. Another was the Electronic Discr*I* 
Variable Automatic Computer (EDVAC) that used the same concept. 7 ^ 
program and data were fed in the EDVAC through punched paper tapes. 


The first commercially 
successful machine was 
Universal Automatic 

Computer (UNIVAC-I) 
shown in figure 1.8. It was 
made operational in 1951. It 
w'as a self checking computer 
and could work 24 hours a 
day. UNIVAC-1 used 
magnetic tape as input media. 

The first generation 
computers had the following 
shortcomings:- 



Figure 1.8 UNI VAC, The first commercially 
successful First generation computer 


i) Veiy big it 7 size 

ii) Slow in speed 
Hi) Low reliability 

iv) Large power consumption and 

v) Difficult maintenance 

SECOND GENERATION COMPUTERS 



Computer 
manufacturers 
began to develop 
computers with 
more efficient 
storage and faster 
input and output 
capabilities. A 
second generation 
computer is shown 
in Figure 1.9. 
These computers 



Transistor was invented in 1948. As compared to vacuum 
tubes transistors are smaller, more reliable and consume far 
less Power. Second generation computers were developed using A rrans,stor 
transistors that were able to perform a single operations in microseconds and were 

capable to store huge 
data. 


Figure 1.9 IBM 704 System 
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were extremely reliable, eompact in si/.e, and less heat problems. A number of 
hardware improvements accompanied the second-generation computers such as 
card readers, magnetic tapes, magnetic disks, printers etc. These machines used 
computer Languages similar to simple Hnglish for computer programming. 


THIRD GENERATION COMPUTERS 

In the sixties, the integrated circuits (ICs.) 
appeared with the development of microelectronics 
technology. An IC chip contains many components 
(such as transistors, diodes, and resistances) 
interconnected with each other. 



Integrated circuits 


Third generation computers have smaller size and consumed very little 




power, but their speed and storage capacity had largely been increased using 
integrated circuits. Figure 1.10 shows a third generation IBM computer model 85 
of its System/360 
series. These 


computers used more 

versatile programs 

like real-time 

programming, 
multiprogramming 
and database 


Minicomputers 
had nearly the same 
capabilities as large 
computers but were 
smaller in size with less 
storage capacity. 

Remote terminals are 
computer terminals that 
are linked with the main 
computer set at some 
far off place. 


Figure 1.11 A third generation minicomputer 


management. Other 
developments that 

accompanied are 

minicomputers and 
remote terminals. 


Hgurc 1.10 An IBM System/360 Model 85 Computer System 
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TH GENERATION COM” 1 ' 1 r 

\crv Large Scale Integrated ciicui 
rontained a complete kential ^ u ^ 
The first microprocessor (M 1 * 11 

line arithmetical, logical and i.onti 
roeessor in 1973. Later on many o 
roeessor chips like ZXSO, ZXSI etc 
computers called Microcomputeis 
ers used an 8 -bit processor and the t 


i were developed m 1971 
i, (CPU) on a single Si1, e( 
was a 4-bit pi capable , 
>ns. i nlc4 developed an H-t 
■Kinies also started produtii 
of microprocessors produci 
nal Computers (PC) Th e 
ild be displayed on TV sets, 


also the popular 
personal 




computers. 


Figure 1.12 A Personal Computer 



In 1978 the evolution of 
16-bit microprocessors greatly 
increased the processing speed 
of the computers. A magnified 
sectional view of a 16-bit 
microprocessor is shown in 
figure 1.13. 


microprocessor 


FIFTH GENERATION COMPUTERS 


of hardwire U Th h .^n n p era,I °^ C ° mputers ' the main stress was on the lmprovenW* 

of computers. HoweveTlTckof thM^" 11 efTlciency and reduced the size and cj* 
the scientists The fifth ™ ,hlnkl "8 power in computers was a challeng*-’ 
The " lth gencra "°" computers are a step in this direction. 
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computers will be capable <>l reasoning, learning, drawing inferences and making 
decisions. VLSI lechnolog} has currently made it possible to put millions ol 
components onto a semiconductor chip. Improvements in computer hardware and 
software may produce very powerful computers than those in current use. 
Artificial intelligence and expert systems will be an important part ot these 
newer fifth generation computers. 

1.5 TYPES OF COMPUTER 

Computers can be divided into three types. This division depends upon the 
design and working of a computer which differs on the type ot data that enters 
into it and the form of its output. These three types of computers are:- 
<§> Analog Computers 
# Digital Computers 
O Hybrid Computers 
ANALOG COMPUTER 

An analog computer accepts data in continuous or physical form, represents 
it in a suitable form to perform scientific operations. Analog data include distance-, 
speed, pressure, temperature, fluid's flow, voltage, current etc. These are special 
purpose computers and can be used for complex scientific and mathematical 
calculations. These arc also used in industrial units to control various processes. 
Analog computers are very fast in their processing but are not accurate. 

DIGITAL COMPUTER 

Digital computers are general-purpose in use. Digital computers come in 
many sizes and shapes. A digital computer accepts data in the form of digits 
represents it in terms of discrete numbers and processes numbers using various 
Arithmetic and logic operations Modern digital computers are capable to store 
large amount of data and information and also compute data at a very high speed. 
They are used in almost every field of life such as scientific and technical 
research, business, education, health care, supermarkets, factories, banking, 
transportation, space exploration, art and music etc. 

HYBRID COMPUTER 

A hybrid computer combines best features of analog and digital 
computers. They are special-purpose computers, which are fast and accurate. 
Hybrid computers help the user to handle both the analog and digital data. These 
machines are generally used in scientific applications and in monitoring industrial 
processes. Hybrid computers are used in hospitals to carry out medical 
investigations and to watch/monitor patient’s health state in intensive care unit 
(ICU) and alert the doctors to handle any unusual situation. These computers are 
also used in telemetry, spaceships, guided missiles etc. 
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1.6 CLASSIFICATION OF COMPUTERS 

Computers can he classified according to their si/es into the Ibl lowing (f 
main groups:- 

■ Supercomputers ■ Mainframe 

■ Minicomputer and ■ Microcomputer 

This classification is based on their processing power, speed, size of ^ 
memory and other capabilities of computers. 

SUPERCOMPUTERS 

Supercomputers are the 
largest fastest and most expensive 
computers developed in 1980s to 
handle complicated problems. 

These have extraordinary 
computing power required by 
large organizations, scientific 
laboratories, aerospace centers, 
large industrial units, research 
laboratories, etc. 

Supercomputers are used in 
space exploration forecasting 
weather, aircraft design, and 
nuclear researches. They are used 
in a time-sharing mode in which 
thousands of users can be 
attached to a supercomputer at 
the same time. Some of the 
supercomputers are CRAY-1, 

CRAY-2 and CYBER 205. 

mainframe 

Mainframes are large-scale computers. Computer systems of this size 
require very large rooms and other arrangements like cooling etc. Mainframes are 
very fast and have very large memory. They are used by government and large 
organizations such as banks, airlines and universities where hundreds of users can 
handle multiple processing tasks at a time. This means that a mainframe is able 10 
do different jobs for different users at the same time. For example, it is doin? 
statistical analysis for one user and at the same time printing a report for 
second user and financial statement for the third user and so on. Examples 
mainframe computers are CYBER 176 and IBM 4341. 



Figure 1.14 Super Computer CRAY-1 
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minicomputers 

These low cost computers use inlegrated circuits. These compact yet 
surprisingly powerful computers Unci their application in business, education and 
government. Minicomputers can support multiple-users and multiple tasks like 
mainframes through the use of terminals. Digital Equipment Corporation 
introduced minicomputers in the mid-1960s. Other companies such as Data 
General Corporation, Hewlett-Packard, IBM Corporation and Prime Computer 
also manufacture mini computers. 

MICROCOMPUTERS 

A microcomputer is a relatively inexpensive computer that is rapidly being 
used in all application areas. Microcomputers were introduced in 1970s as a result 
of the development of microprocessor. A microprocessor is a semiconductor 
Very Large Scale Integrated circuit (VLSI) having processing capabilities. 
Microprocessors are inexpensive and very small in size and thus have reduced the 
size and weight of microcomputers or personal computers. Microcomputers have 
a greater impact on some people and business than any other type of computers. 
Personal Computers arc widely used in thousands of applications. Examples are 
IBM PC, AT&T, PS/2 and Apple Macintosh microcomputers. 

1.7 IMPACT OF COMPUTERS AND INTERNET ON SOCIETY 

As computers have acquired more features, they have acquired more uses as 
well. They can be used as typewriters, calculators, accounting systems, record 
keepers and telecommunication instruments. They can also act as canvases, tutors 
and toys. Microcomputers have wide variety of uses in homes. Even people with 
little or no programming experience can use microcomputers 

Computer has emerged out as the most useful and powerful tool yet 
developed, which has changed the information need of most of the people all over 
the world. Computer technology has a deep and long-lasting influence on 
international trade, pattern of employment, industrial productivity, home life, 
entertainment, space explorations, health care, education, art, music, scientific 
researches and investigation of crimes etc. It has provided opportunities to many 
people to work and learn at home. This would bring radical changes in our society 
by eliminating the need of huge offices, crowded schools and universities. 

COMPUTERS AND SOCIETY 

With each passing day, computers are more and more involved in our 
lives and are affecting us in many ways. In banks, factories, stores, schools offices 
or even in homes we find computers or computerized systems all around us. We 
are tuned to use computerized microwave ovens, washing machines, VCRs etc. 
We also used to do computerized bank transactions, computerized shopping etc. 


i' 
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Compilers mn 
io\ can help us I'm ' x 


lMl .,i v . c in man> of our jobs. |„ I 
ike us more P I(H learning and broaden 0l , r 
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lhc\ can ncip us - .. mnsis proper iream^. —, 

InhospiiaKuc have better diaywa-J ^ , hc way we learn and lh c ^ 
computers have changed Ihv O dr|ucnllv „nd accuralcly 

commtinicule. Ii is helping ns p f . onl ,| IC us c of computer-., p. 

We arc also lacing problems mw e o( - , jmc and energy 
unemployment due to automation, privacy and computer c " 

computer activities, data scan [’J twcen good and evil. We have used iu 
Technology is a tool that is noun. “ d po wcr in our hands. |,, ' 

both. We have untested tec nolog.es ol ^ ? 

early to tell whether they will be used to of 

THE INTERNET |dwide computer networks that enables ^ 

Internet is a sy ste m o ^ Computers can be hooked to leleplm 
internet users to exchange u J ^ ^ and recejvcd over telephone Ij*, 

through modems so that da . t0 comn uinicatc via computers. 

Telecommunication provides several new ways to co 

INTERNET AND SOCIE TV . . 

Interne, is an important and las, tool of exchanging information iron 
internet m *«* passage of lime more and mor, 

national level to international level. With P dss % , , , js a 

webofnearlyf mdho^lpu^ne^^ks^t 50 million computers and 200 

Internet provides many services to millions of people. Through Interna 
you can access thousands of databases and talk with experts worldwide on ant 
subiect. You can find jobs, get solution of your technical problems, sell produce 
and conduct research. Internet has now become the need of most of us because o 
the vast array of information and activities possible with it. 

1.8 APPLICATIONS OF COMPUTER 

As computers have acquired more features, they have acquired more uses 
as well. Computers also have wide variety of uses in homes. Computer today o' 11 
quote you the latest prices in the stock market. It can turn on the light ol 
living rooms, open door for you or leach you any language. Computers also o 
you a variety of games and unlike most human partners they always want to P • 
Computers guide astronauts; maintain bank accounts, help engineers to c = 
bridges and aeroplanes and control industrial units etc. Computers have ia ‘ u ■ 
changed the world of business. Computers can store every type ot ml° l,ru 
and recall it almost instantly for use. 


-J 
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I lie use ol eoinpuleis in business li.is been increased tremendously dm me 
die Iasi l\\ o dee.ides l omputci are used to leeoid stocks ol raw maiei nils as well 
.is llnisbed prodiiels. making customer's bill. analy/mg sales ol \auous produeis 
and customer's trend. calculating employee's pay eommission and lav es and help 
lo perform buiulreds of oilier funelions related to aceoimis. sioeks. employees, 
cuslomers. Imporiers. exporters, banks, slock exchanges, income lax etc. 


BANKING APPLICATIONS 

Banks arc the largest users of computers Computers are used lor day-to- 
da\ processing of customers' accounts and payment ol cheques, dial is cic. 
Computers inform when an installment of loan will be due. Al some places 
customers can make purchases at stores using credit cards. I he raids aie insetted 
into a card reader al the store; it registers an automatic credit to the merchant s 
account at the bank, and makes an automatic debit Irom the customer s account. 


STOCK EXCHANGE APPLICATIONS 

Rapidly growing volume of the stock market has proportionally increased 
the paperwork problems. Traders had to wait to allow stock-market brokers to 
update before they may open business the following day. Computers can perform 
jobs efficiently with greater accuracy than it was done manually in the past. 

RETAILING APPLICATIONS 

In the commercial sector computers arc used to write sale reports, 
financial statements, products cost, volume and profit analysis, keep a record of 
stolen, lost and damaged items. The black and white bar-code printed on most of 
the products in supermarkets is called Universal Product Code (UPC) shown in 



Figure 1.15 Universal Product Codes in the form of series of vertical black bars 
and numbers are printed on supermarket products. At the check- out point, bar 
code reader is passed over UPC printed on the products. Bar code reader reads 
the information and sends it to the computer. 
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The customer lias an accurate detailed receipt at tie check-o^ 
terminal. While the computer is calculating and pimimg pi ice, it j s a | SQ ' ( Hi 
the store's inventory list; warning the manager about an item going t () ■ 
The information so obtained can also be used by marketing experts. 


APPLICATION IN EDUCATION 

The ability to use computers is a basic and necessary to a person's f 0 
education as reading, writing and arithmetic. Theic are number of meth 0( [ 
which educational institutions can use computers to educate the students. 

COMPUTER ASSISTED INSTRUCTIONS (CAI) 

It does not involve teaching about computers but rather using comp u 
as an aid in teaching a subject. CAI is a system of individualized instruction 
uses a program, presented by a computer as a learning medium. There are f 
major types of CAI systems: 

• Drill and Practice • Tutorial 

• Dialog • Testing 

COMPUTER MANAGED INSTRUCTIONS (CMI) 

In a computer-managed instruction (CMI) system, instead of teaching 
students directly, the computer assigns a student to read certain book, lisi 
certain tape, attend certain lecture and so on. On completing the assignment, i 
student returns to the computer for testing and further assignment. 

COMPUTER-BASED SIMULATIONS 

To simulate is to copy the behavior of one system with a differei 
dissimilar system. Thus a computer can be programmed to behave like some oth 
system. Simulation is used when direct experimentation is impossible 
undesirable or uneconomical or immoral or simply too slow. 

COMPUTER AIDED PROBLEM SOLVING 

Students can use computers as problem solving tools. In Computer-aidf 
problem solving, students explore and organize material from a course by usir 
computer as an aid to problem solving. 

COMPUTER AS A SUBJECT OF INSTRUCTION 

Today various types of computer science diploma and degree coursed a r 
offered by universities and colleges. During the past few years computer scienc 
have also been introduced at SSC and HSSC levels throughout the county 
Government is taking serious measure to promote computer literacy in 

country. Large numbers of government and private institutions are engag e ^ 
computer education. 
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APPLICATIONS IN MEDICAL I* I I'Ll) 

Although computer has been introduced ipule recently in ihc medical 
Held, yet it Imds lumierous applications in tins Held. It is used lor basic tasks such 
i as keeping track of patient's appointments, diagnosis and treatment procedures. 
Imagine a medical information system that stores the ease histories ol millions of 
patients and made it available in seconds. I hc computet thus acts as a sort ol 
medical consultant w ho can help a doetoi to diagnose a disease and to preset ihc 
best suitable treatment. The largest use ol computers in the hospital is m the 
hospital administration in addition to patient's health care and medical research. 

APPLICATIONS IN SCIENCE 

Computer finds vast applications in the Held of science and research such 
as in physics, chemistry, mathematics. Biological sciences, medical science. 
Agricultural science. Computer science itself. Nuclear Physics etc. In fact today it 
is impossible to carry out scientific researches w ithout computers. 

PRODUCT DESIGN AND MANUFACTURING 


Companies that 
are manufacturing 

products have found new 
ways to use computers in 
every aspect of product 
development from the 
design stage to the 
manufacturing stage. 
Computer-aided design 
software (CAD) provides 
ways to develop a 
representation of the 
product and to test it in a 
variety of simulated 
environments. 



.'uttics* 


Figure 1.16 This robotic hand is capable of picking up and 



holding an egg without breaking it. 


1.9 INTRODUCTION TO PROGRAMMING LANGUAGES 

To perform a job, a computer needs instructions from the users. The 
instructions given to a computer to perform certain task is called a program. In 
other words programming is a way to communicate with computer. 

We must realize that a computer does not understand any human language 
directly without some form of translation. A electronic digital computer uses 
binary number system having digits 1 orO. These 0’s or l’s represent on or off 
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suite of certain electronic switch within lIn* computet I lie ) ,|n,| |*iiij» <>| q | 
in a certain sequence is called the machine code 01 mailiinc l<in vim^ c . u J;|| H 
cause the computer to perform certain operation. 

Machine languages are not easy to leam. 


I here!ore 


"Klisl 


Hi 


languages called programming languages are used. I hese aic easy ... 

Programming languages can he classified as:- 


> Machine Languages 

> Assembly Languages 

> Symbolic Languages 


MACHINE LANGUAGES {Low-level Languages) 

The set of binary instruction codes which a computer understands di rcc] 
is called a machine language. It is different lor different computers. Mach,, 
language is the most fundamental language ol the compute). It is also called 
low level language. Data and instructions are lirsi conceited m 11ne much,- 
language before it is sent to the computer. Combination ol bits is used in vari, 
codes to represent different characters, such as:- 


Character 

Machine Code 

('haracier 

Machine ( ode 

A 

• •ooooo • 

1 

• •• • c <□ 

B 

• •GOOD • O 

2 

• • • • • 

C 

MOO O O • • 

3 

• • • • « • 

Y 

• M 0*000 

( 

• • * • • 

Z 

•••0*00* 

n-—-- -- -- 

+ 

• G • • • O 

_ ---- 1 


ASSEMBLY LANGUAGES (Low-level Languages) 

Machine language is the basic language of the computer but it is ver 
difficult. Assembly languages unlike machine language consist of short symbol' 
phrases understandable by people. These phrases are made up of alphanumen 
symbols called mnemonics. Assembly language simplifies the programmer'sjtf 
and makes it easy to find the errors. The programs written in assembly language 
are efficient in their use, and run faster as they use fewer instructions. 

A program written in assembly language must go to an Assembler 
Assembler is a system software that resides in a computer. It translates assembl 
language into machine language before it runs on a computer. Assembl 
language is also a low-level symbolic language because it is very close to tl> 
machine code of a computer than the language of a problem. In assembl 
language, all operation codes of the machine language are substituted by le‘ te ' 
and symbols ot the mnemonic code by the manufacturers. Given below are f 
mnemonic code assigned to few instructions set. 


J 
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INSTRUCTION 

OPERATION 

CODE 

MNEMONIC 

CODE 

Stop processing 

000 000 

HLT 

Add the number in memory to the number in 
accumulator 

000 010 

ADD 

Multiply number in memory to the number in 
accumulator 

000 100 

MUL 

The contents of the accumulator are stored in 
the location given by address part of instruction 

011 000 

STO 

Load the number at the address in memory into 
the accumulator 

000 001 

LDA 


Assembly languages are different for different computers. For a given 
microprocessor a user can devise ones own assembly language. Assembly 
languages have the following advantages over machine languages: 

• Easier to understand. 

• Easy to locate errors and to correct. 

• Easy to modify. 

SYMBOLIC LANGUAGE {High level Languages) 

The difficulty in understanding the machine language by the user was 
resolved by symbolic coding using simple English-like words which a user can 
understand more easily. The programs written in these languages are then 
translated into machine language. The idea led to the development of a large 
number of different symbolic programming languages which are easy to use and 
understand. These languages are more suitable than machine languages for human 
use and enable the programmer to write instructions easily. These symbolic 
languages are called high level languages. High-level languages are completely 
general in application. Some of the popular high level languages are Basic, 

Fortran, Cobol, Pascal, Ada, C, Java. 

BASIC (Beginner’s All-purpose Symbolic Instruction Code) 

BASIC was developed in 1964. It is sufficiently close to English and is • 

one of the most widely used and easy-to-leam high level language. Even a person 
with little or no knowledge of computer programming can learn it quickly. 

BASIC can be used for both business and scientific applications. 

FORTRAN (FORmula TRANslation) 

FORTRAN was developed in 1957 for IBM computers. It was designed to 
solve mathematical, scientific and engineering problems. FORTRAN was one of 
the earliest languages to introduce the concept of modular programming. 

FORTRAN is a standard-high level language. It has been revised many times. Its 
latest version is FORTRAN 90. 
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COBOL (Common Business Oriented Language) 

COBOL was developed in 1959. It is an internationally accept^ , 
level language developed for general, commercial and business purp (j 
COBOL was the first high level computer language suitable for handling r 
amount of data related to pay roll, credit and debit accounts, inventory 
variety of other business applications. 

PASCAL 

PASCAL is a programming language named after the F reri , 
mathematician and scientist Blaise Pascal. It was developed during the early 7 fj 
Pascal is a highly structured programming language which is extremely popu| ar 
computer science. 

ADA . , 

ADA is a programming language for real time develope in 1980 for u . 

in military applications. ADA is a high level structured programming langm,, 

named after one of the first programmer Augusta Ada Byron. 

C 

C is the full name of a programming language developed in 1974 by Bn* 
Kamighan and Dennis Ritchei. It is a favorite language of programmers fr 
writing operating system. Programs written in C produce fast and executab 
code. C is also a very powerful language. With C, you can make a computer d 
just anything it is possible for a computer to do. 

C++ 

C++ was developed by Bjame Stroustrup in the early 1980s. Like C, C- 
is an extremely powerful and efficient language. But C++ is even more difficult! 
learn than C. because C++ is a superset of C, learning C++ means leamk 
everything about C, and then learning about object-oriented programming and it 
implementation with C++ 

GENERATIONS OF COMPUTER LANGUAGES 

Programming languages are sometimes discussed in terms of generation 
Each successive generation is thought to contain languages that is easier to us 
and more powerful than those in the previous generation. Machine languages an 
first generation languages, and assembly languages are considered secom 
generation languages. The higher-level language began u'ith third generation 
Third level languages are portable unlike assembly languages. Program in thn 
languages can be compiled to run on multiple CPUs. These languages incM 
FORTRAN, COBOL, BASIC, PASCAL, C, C++. 

Fourth generation languages (4GLs) are mostly special purp 0 
programming languages that are easier to use than third-generation languor'' 

I 
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Fourth generation languages (4GLs) also use computer power to convert them 
into machine code. With 4GLs, programmer can create applications quickly 
without specifying each detail. 

VISUAL BASIC 

One of the 4GL which is not a special purpose language is Visual-Basic. 
Visual Basic supports object-oriented features and methods. Visual 
programming takes object-oriented programming to the next level, replacing the 
text-based instructions with symbolic icons, each of which represents an object or 
common program function.'For example, to place a box on a form, Visual Basic 
programmers simply drag the box form a toolbox onto the form at an appropriate 
place and resize it. The necessary code for the placement and size of the box is 
written automatically. Programmers find it easy to write programs quickly with 
relatively little effort. 

JAVA 

Java is an object-oriented programming language developed in 1991. it 
was originally developed for use in set-top boxes, transitioned to the World Wide 
Web in 1994. Modeled after C++, the Java language was designed to be small, 
simple, and portable across platforms and operating systems, both at the source 
and at the binary level. Java was written as a full-fledged general-purpose 
programming language in which you can accomplish the same sorts of tasks as in 
other programming languages, such as C or C++. 

1.10 LANGUAGE PROCESSORS 

A language processor is a translating-software that enables a computer to 
respond the user’s instructions. Since it is very difficult to write a program in 
machine language that computer can understand. Hence it becomes necessary to 
convert user s instructions into machine code by using a language processor. 
There are two types of language processor:- 

i) Compilers ii) Interpreters 

INTERPRETERS 

An interpreter translates a program written in a high-level language into its 
equivalent machine code. It translates the statements in high-level language one 
by one and executes it before translating the next statement of the source program. 




Program ’ 
statement 


CPU for. 
execution 


The advantage of an interpreter is its fast response to changes in the source 
program. Interpreters are easy to write and also do not require large computer 
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memory. However it is a time consuming processor because each state men( 
the source program must be translated and executed, before translating the ' 
source statement and thus wastes a lot of time and effort. 

COMPILERS 

A compiler is complex system software that automatically conv ens 
program written in some high-level language into an equivalent lo*.^ 
machine language. The computer or the language processor onve s t c cm, 
program into machine code before execution. A program wrt en y a program^ 
in a language other than machine language is called a source program. ^ 
output from a compiler or an assembler, which consists of machine lang^ 
instructions, is called the object program. 


Source 

Program 


Object 

COMPILER —A program 


CPU for 

execution 


Output 

Results 


A compiler can translate only that source Prog™" that has been written i, 
a language fo^which it is designed. For example a FORTRAN on!) 

capable to translate, a source program written in FORTRAN. R differs from th 
interpreter which translates one statement at a time , execute it be o slatin; 

the next statement. 


SUMMARY 

HISTORY AND DEVELOPMENT OF COMPUTER 

Man is always finding ways to ease his physical and mental labour ’ ^ 
Computer has evolved through centuries. From the time the man first sta 
using arithmetic, he had been inventing devices to handle numbers. One o 
first recognized calculating devices was the Abacus developed around 30 

In 1614 John Napier invented logarithms and a device called Napier s ^ 
or rods. The idea gave birth to another very useful calculating device calle » 
Rule. In 1642 Pascal developed a machine known as Pascaline that cou 


J 
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and subtract. In 1672 Leibnitz developed a calculating machine that could add, 
subtract, multiply and divide. In 1790 Joseph Maria Jacquard built a loom 
introducing the concept of programming using punched cards. 

In 1786 J. H. Muller proposed a calculating machine called a difference 
engine. Charles Babbage in 1812 began to develop a difference engine. After 
spending 18 years, he started working on a new machine called the Analytical 
Engine. The machine had to be programmable and fully automatic. Babbage’s 
analytical engine could not be completed but he laid the foundation stone for the 
development of modem digital computers. He is called the father of modem 
digital computer. In 1887 Dr. Herman Hollerith designed a Tabulating machine. 
His Tabulating Machine could read and sorted out data from punched cards. 

Mechanical calculators were heavy, large and slow. The first computei 
that used electromagnetic relays was the complex calculator. It was the first 
machine that used binary number system. In 1944 Dr. Howard Aiken designed 
Automatic Sequence Controlled Calculator (ASCC) or Mark-I. 

GENERATIONS OF COMPUTER 


The development of electronic computers can be divided into generations, 
depending upon the technologies used. The generations of computers are:- 

■ First generation (Vacuum tube1906) 1942 - 1959 

■ Second generation (Transistorsi947) 1959 -1965 

■ Third generation (Integrated circuits IC’s 1965) 1965 - 1973 

■ Fourth generation (Microprocessors 1971) Since 1972 

■ Fifth generation (Artificial intelligence) In progress since 1980s 


TYPES OF COMPUTER 

Computers can be divided into three types. This division depends upon the 
design and working of a computer. These three types of computers are Analog 
Computers, Digital Computers, Hybrid Computers 


CLASSIFICATION OF COMPUTERS 

Computers can be classified into the following four main groups according 
to their sizes processing power, speed, size of main memory and other 
capabilities: Supercomputers, Mainframe, Minicomputer and Microcomputer. 

COMPUTERS AND SOCIETY 

Computers are becoming more and more involved day by day in our lives. 
We are using computers in education and health, in trade and industry, in defence 
and agriculture, in research and in entertainments. 

But at the same time we are also facing problems arising from the use of 
computers. These are unemployment due to automation, wastage of time and 
energy in useless computer activities, data security, personal privacy and 
computer crimes. 


■ 

i 
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INTERNET AND SO( II I Y t z , r ,U,m,Hh'„. 

Internet is an important arid fa-> > > 
changed the entire world into a global village 

applications of compi/ 1 I K atc „ur,.s, hc)p 

Computers guide astronauts, mairitai . (, 

design bridges and aeroplanes and eontroldnomP.^u^Ml unit> e 
have radically changed the pattern of tra c. orn| every field of life, 
recall it almost instantly for use. It finds apphcati; 

LANGUAGE PROCESSORS ftware that converts uy^ 

A language processor is a translation* > p roC e.sy>r 

instructions into machine code. There are two yp ^ fc 

i) Compilers Interpreters 

MACHINE LANGUAGES computer understands direct; 

The set of binary instructs ^ language, 

is called a machine language. It is also called 

ASSEMBLY LANGUAGES lanmiac'e consist of short symboi 

xp, ^ 

rrr - 

SYMBOLIC LANGUAGE . used . A user ta 

languages. Some high level languages are Basic, Pascal, Ada, C, and Ja . 

INTERPRETERS^ (he ^ of translaiors each statement of 

nrogram written in a high-level language into machine code and execute it bet.. 
translating the next statement of a program. Interpreters are easy to write anda- 
do not require large computer memory. 

COMPILERS ^ a r 

A compiler is a system software that automatically converts a pre ¬ 
written in some high-level language into an equivalent low-level m» 
language. It differs from the interpreter which translates a statement, ex 
before translating the next statement. 
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EXERCISES 

1.01 Complete the following statements. 

i) A modem computer is an electronic_device. 

ii) One of the first recognized calculating devices was the_. 

iii) _J s called the father of modem digital computer. 

iv) Pentium II is a_generation computer. 

v ) -is a system of worldwide computer network for 

exchanging information. 

vi) UPC stands for 

--language consists of short phrases of alphanumeric 


symbols called mnemonics, 

viii) BASIC stands for 

ix) Interpreter translates a symbolic language into 

x) In OOP text-based instructions are replaced by_. 

1.02 Tick (/) the following statements either True or False. 

i) Pascal used Napier’s idea of logarithm in Pascaline. True/False 

ii) Fourth generation computers possess the ability of AI. True/False 

iii) Analog computers are faster than digital computer. True/False 

iv) Assembly language is a HLL. True/False 

v) C is the most favorite language for writing Operating 

System. True/False 


1.03 Encircle one choice A, B, C or D in each of the Multiple choice questions. 

i) The first computer that used Vacuum tubes was:- 

(A) Mark I (B) ENIAC (C) EDVAC (D) UNIVAC 

ii) Vacuum tube was invented in:- 

(A) 1899 (B) 1906 (C) 1916 (D) 1926 

iii) Which of the following is called the first generation computer? 

(A) Abacus (B) Pentium I (C) Mark I (D) UNIVAC 

iv) Transistor was invented in> 

(A) 1943 (B) 1947 (C) 1950 (D) 1952 

v) A translator is a:- 

(A) System software (B) Low-Level Language 

(C) Translating machine (D) Application software 


At M 
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1.04 


1.05 

1.06 

1.07 

1.08. 

1.09. 

1 . 10 . 

1 . 11 . 

1.12 

1.13 

1.14. 

1.15. 

1.16. 

1.17. 

1.18. 
1.19. 
1.20 
1.21. 
1 . 22 . 

1.23. 

1.24 

1.25. 



Match the items given in Column I with those given in Column || 


Column 1 

Column II 

1 

i) 

ADA 

a) 

Fifth Generation 

ii) Operation System 

b) 

4 GL \ 

iii) 

Artificial Intelligence 

c) 

CAD 

iv) 

Visual Basic 

d) 

CAI '""-v 

v) 

Transistor 

e J_ 

LLL ^ 

vi) 

Microprocessor 

0 

Translator 

vii) 

Software 

g) 

Real Time 

viii) 

Machine Language 

h) 

C • ^ 

ix) 

Teaching/Leaming 

i) VLSI 

x) 

Compiler 

j) 

Second Generation 


Describe various units of Babbage's analytical Engine. 

Name various parts used in the first electromechanical calculator. 
Describe basic features of three generations of computers. 

Name one model of each generation of computer. 

Describe the basic difference between an analog and a digital computer. 
Describe some of the features of 

a) A Microcomputer b) A Supercomputer 

What is Internet? Describe its important in society. 

Write five advantages and five disadvantages of computer in our life. 
List some reasons for the use of computers in banks. 

Describe some features of a computerized supermarket check-out system. 

What is UPC? 

What is meant by CAI? 

Briefly define computer science education. 

List some reasons for using computers in hospitals. 

What is meant by CMI? 

Define a computer program. 

Why machine and assembly languages are called low level languages? 
What do you understand by Mnemonic code? Write down some of the 
Mnemonic codes along with the o’ 'rations assigned to these codes. 

What are high level programming languages? How they differ from 
Assembly language? 

Write short notes on the following:- 

(a) BASIC ‘ (b) PASCAL (c) FORTRAN 

What is a compiler? How it differ from an interpreter? 


A. A 


1 
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COMPUTER COMPONENTS 

A computer is an electronic data processing device. It reads data, 
processes it and produces results accurately at a very high speed. A Computer 
along with a number of units attached to it (such as keyboard, monitor, disk drives 
etc.) is known as a computer system. 



Figure 2.1 A computer system 

2.1 DIVISION OF A COMPUTER SYSTEM 

• Computer systems have two major divisions:- 

> Computer hardware. 

> Computer software. 

COMPUTER HARDWARE 

Computer hardware are the physical components which are installed in a 
computer box as well as the devices connected with it such as key board, monitor 
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mouse etc. as shown in figure 2.1. Main unit 01 the system unit c<>n\, si 
control unit, processing unit and memory units. s <*t 

a) System 
l'nits 



b) Input 
Units 


c) Output 
' Units 



, (i) Printer (ii) Monitor- 

Figure 2.2 Computer Hardware (a) System units (b) Input devices (c) Output devices 

The devices that are attached with a system unit under the control of CPU 
are called as the peripheral devices. Some common peripheral devices are 
keyboard, mouse, monitor, printer and disk drives. These devices help to 
communicate data/information with the system unit. Generally a computer system 
consists of the following three major units:- 

<§> System unit 

<§> Input units (A keyboard, mouse etc.) and 

<§, Output units (A monitor, printer etc.) 

A computer system performs the following functions:- 

> Receive data and instructions for the system. 

> Stores the instructions and data to be used for processing. 

> Executes the instructions to process the data. 

> Transfer the results in a form usable by humans or other machines. 



(i) Keyboard 


(ii) Mouse 
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COMPUTER SOFTWARE 

The techniques or methods necessary to get the hardware to work are 
known as Computer Software. In other words. Computer Software is the 
know-how techniques in the form of a set of instructions that tells the 
computer what to do. Computer software can further be divided into:- 

• System Software 

• Application Software 

2.2 COMPUTER ORGANIZATION 

An electronic digital computer is a vast assembly of simple logic gates 
an memory ce s. 1 these components are organized to perform arithmetic and 
ogic °?. ei j a 1 * )ns at *2^ s P ee d. The design and performance of various systems 
vary widely however they follow the same general plan as shown in Figure 2.3. 



Figure 2.3 Functional components of a general-purpose Digital Computer 


THE SYSTEM UNIT 

' The system unit is the main unit of a computer system. It allows various 
parts of the computer system to work together. A system unit consists of 

■ The Central Processing Unit (CPU) 

■ Semiconductor memory 

■ Magnetic memory and Disk drives 

■ Adapters and Connectors 
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A textbook of 





Figure 2.4 Block diagram of a Computer System with sub-units of CPU. 

2.3 CENTRAL PROCESSING UNIT (CPU) 

The central processing unit (CPU) and memory unit of a computer are 
located inside the system unit. The central processing unit (CPU) is the brain ofa 
computer. It controls the entire computer system and executes the instructions 
given to it. The CPU processes the data as instructed and sends the results to an 
output unit. A CPU chip or microprocessor consists of the following two units:- 

> Control Unit (CU) 

> Arithmetic and Logic Unit (ALU) ( 

Note that the CPU’s control (CU) uses a clock and a system bus. The clock s ®^ 8 ^ 
electric pulses at a set rate and regulates the timing of all system operations^ The , 

is a communication system that provides a path for the flow of Instructions, data, an 
commands. 
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CONTROL UNIT (C.U) 

The Control Unit is the most important part of the CPU. It controls and 
coordinates the activities of all the units of a computer system. It performs this 
lunction by issuing necessary commands to respective units of the computer. 

^ and require a small amount of temporary storage, 

ese sma temporary storages or internal memory units hold the instructions and 
ata current y eing processed. These small memory units are called registers. 

e contro unit etches an instruction from RAM and stores it in an instruction 
register and moves it to one of the ALU registers. 


ARITHMETIC AND LpGIC UNIT (ALU) 

. A** 1 ™ 110 and . lQ g ic unit (ALU) contains a number of adder and logic 
gates in addmon to various types of registers. ALU performs all the processing in 
a CPU. It also carries out arithmetic operations like addition, subtraction as well 
as ogica operations. Registers such as address registers, accumulators, 
instruction registers, program counter, etc. help the computer to process data. 


momnru hfL US understand this by the addition of two numbers A and B stored in the main 
memory of the computer. The Control Unit interprets the instruction and transfers the number A 
from main memory to the Accumulator. The control unit then transfem the number B to somt 
2 her J!! 9ISt ® r available Under the instructions of the Control Unit these numbers are added hv 

£*£*3* r ^ reSUl ‘ i$ S, ° red in ,he From ,ha aocu^a,'r flS g 

transferred back to the mam memory, from Where it may be sent to other units when required. V 


2.4 COMPUTER MEMORY 


CPU contains registers which are small storage areas and A CPU needs 
much larger space in mega-bytes as compared to registers that can hold a few 
bytes at a time. Computers are equipped with storage units also called memory 
units linked with the processor. The computer memory can hold programs and 
the data for current and future use. These storage devices can be classified as:- 


> Main memory (Primary storage) 
y Secondary memory (Secondary storage) 


MAIN MEMORY 


Mam memory of a computer is its internal memory also called the primary 
memory. Generally the main memory is on semiconductor chips as shown in 
Figure 2.5. These memory chips are connected with the CPU on the motherboard. 
Main memory is very fast as it is directly accessible by the CPU. 

Different types of memory chips are available such as RAM (Random 
Access Memory), ROM (Read Only Memory), PROM (Programmable Read Only 
Memory) and EPROM (Erasable and programmable Read Only Memory etc. 
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of a storage device is 
generally expressed in 
bytes. One byte is a 
group of eight bits. A 
Bit is a ' smallest 
memory unit that 
represents a binary 
digit. A bit has value 
either 0 or 1. Eight 
bits or one byte is 
used to represent a 
character. Thus 8000 
bytes memory means 
a storage capacity of 
8000 characters. 



Figure 2.5 This tinv chip has a storage capacity of 65536 bit, 
of information(or about 8000 characters.) 

For comparison, the chip is shown on a needle 


READ ONLY MEMORY (ROM) 

Read Only Memory (ROM) is a permanent memory of the computer. | 
handles many important tasks. One of these tasks is to provide instructions i< 
CPU during start-up or booting process whenever the computer is turned on. 

Another important role of ROM is that of character generator. When; 
key is depressed, it sends a signal to ROM which in turn supplies a character to bt 
displayed on the screen. ROM is a nonvolatile memory i.e. the instruction; 
stored on it cannot be changed or deleted when the computer is turned off. 

RANDOM ACCESS MEMORY (RAM) 

Random Access Memory (RAM) is major part of the main memory. Am 
part of RAM is directly accessible to read/write data or instructions on it. It ist 
fast memory but not permanent like ROM as it loses all of its data am 
instructions as soon as the computer is turned off. Thus RAM is also called: 

volatile memory 

SECONDARY MEMORY (Backing Storage) 

Secondary memory also called as backing storage is used to supplem^ 
the capacity of main memory. Secondary storages such as Floppy disks, 
disks and CDs can store a bulk of data/information. The data in secondary storat 
is first brought into the main memory before processing. 

2.5 BUSES moVl 

In a computer system large amount of data and instructions have 0 ^ 

from one unit to the other. This requires a system bus, which is a set o p 
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wires. It provides an electrical path among Control unit, ALU, Memory and other 
hardware pails on the motherboard or attached circuit boards. Addresses, data and 
conti°1 commands all How along the system bus through separate paths called the 
address bus, the data bus and the control bus respectively. 

THE DATA BUS 

The data bus is an electrical path that connects the CPU, memory, and the 
othci haidware devices on the motherboard. The number of wires in the bus 
affects the speed at which data can travel between components. Since each wire 
can transfer one bit at a time therefore an 8-wires bus can move 8 bits or one byte 
at a time. A 16-bit bus can transfer 2 bytes at a time and so on. Thus the speed of 
the computer at which it receives and sends data between various units depends 
upon the bus width. Bus width is the number bits that it can carry at a time. 

THE ADDRESS BUS 

The second bus that is found in every microcomputer is the address bus. 
The address bus that carries the memory addresses is a set of wires similar to the 
data bus. An address bus connects the CPU with the memory. 

The reason that the address bus is important is that the number of lines in 
it tells the maximum number of memory addresses. For example, 8 bit data is 
enough to represent 2 = 256 different values. Thus a CPU with 8-bit address bus 
could address only 256 bytes of memory. Similarly a CPU with 16-bit address bus 
can address 2 - 65,536 bytes = 64 Kbytes of memory and a CPU with 32-bit 
address bus can address 2 32 = 4,294,967,296 bytes = 4 GB of memory and so on. 

THE CONTROL BUS 

The Control Unit controls the activities of all other units of the system. It 
sends out control commands to all the units through control bus. Control unit 
directs the transfer of data from main memory to arithmetic and logic unit (ALU) 
for processing. The control bus provides a two-way transfer of data, instructions 
and the results between the main mefnory and secondary storage. 

2.6 THE PORT# 1 

A system unit can work o&ly when linked with Input/Output devices such 
as a keyboard and | monitor, Each I/O device has a cable with a plug having 
several pins for plugging into $sbcket called port. A port also called an interface 
is generally providedW«$tfe*&%f a Computer. A port provides a direct link with 
the computer’s common electrical bus. 

Most computers have several types of ports, each with different 
capabilities and uses. External peripheral devices can be linked to the system unit 


Scanned by CamScanner 



.. I nort Most of the PCs come with I/O car ds 
thmugh a serM o/JaTportl, two parallel ports plus a dedicated keyboard 

SERIAL PORTS connecti on for plugging a peripheral devi Ce 

A serial port provides time and additional lines to carry Cori J 

one data line that canyon* computer to a device such as a modem, w hi 1 

signals. A serial or t0 a m0U se, which requires only one-* 

requires two-way ^ ^ ^ 25 . pins , m Personal comp^j 

“"rinrf, **** .s COM I, COM2 .»d COM3 «, 

amount of data. Parallel ports allow j volume of data at a mucfc 

separate data lines. Parallel po s transmission is used to send data tc. 

faster rate as compared to serial ports. Parallel transn 

the printer. rontains 25 wires, 8 wires cam 

The cable that connects two para _ . als The parallel port is the 

data and the remaining wires ca ^ the ma - n com p U ter. In Personal 

simplest link with peripherals which arptap and LpT3 etc 

computers parallel ports are generally designated as WU, 

2.7 MICROPROCESSORS Integrated circuits (VLSI) 

A microprocessor is Very Large-S 1 ^ 8 * ^ §ize a the chip 

developed on a single semicon uc 0 * h central processing unit of a 

transistors and other components. 



Figure-2.6 Microprocessors (a) This integrated circuit, an F-100 micr °P r ° ce “° r ;' 'L°^ conS** 0 ' 6 

and is small enough ttf pass through the eye of a needle.(b)A Pentium microprocesso P 
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2.8 The Motherboard 

A complete digital system including microprocessor (jiP), program 
memory (ROM), data memory (RAM), with other electrical components and 
input/output ports (I/O) housed in a system unit is called a microcomputer. 

H„h ROM for PnP BIOS SB-IInk Connector 16-blt ISA Slot X 2 


Intel S2440BX. 
AGPsel 


Two channels PIO 
and Ultra DMA/33 
Synchronous mode 
PCI IDE 


i 

■ ATX Power connector 



Winbond 

WS37U 

Hardware Doctor 


Wake On LAN 
connector 


UAKTX2 
S PP/E CP/EPP X I 
FDCXI 
IRXI 


32-bit PC! Slot XS 


32-blt AGP Slot X I 


2 USB ports 


PS/2 mouse 
PS/2 KB connector 


Three banks DRAM CPU VCCcard: Slat I for 


Maximum 3b4MB I.t0l/-3.SVDC Intel Pentium II Processors 


Auto-detected 233MH{ to SOOMHz 


Figure 2.7 A motherboard containing a microprocessor and expansion slots 

.n microcomputers CPU-board is called the - main board or motherboard. Figure 
2.7 is a photograph of a Motherboard showing a microprocessor with basic 
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circuitry and other components such integrated cii cuits, trarisisto 
resistors etc. Integrated circuits also called chips alongwith the nij^' ^ 
chip are required in a system unit to store and piocess data. Data moves 
chip to another along conducting lines called a bus. % 


SUMMARY 

A modem computer is an electronic data processing machine. A Compm 
along with a number of units attached to it is known as a computer system. 

DIVISION OF A COMPUTER SYSTEM 

A Computer system has two major divisions called the Comput 
hardware and Computer software. 

COMPUTER HARDWARE 

Computer hardware is the physical components of the computer syster 
These are System unit Input units (such as keyboard) and Output units (such i 
monitor (video display screen) 

COMPUTER SOFTWARE 

The techniques or methods necessary to get the hardware to work ar 
known as Computer Software. Computer software can further be divided into: 
System Software and Application Software 

CENTRAL PROCESSING UNIT (CPU) 

The central processing unit (CPU) is the brain of a computer. It control' 
the entire computer system and executes the instructions given to it. It consists o 
Control Unit and Arithmetic & Logic Unit. It is located inside the system unit. 

CONTROL UNIT (C.U) 

The Control Unit is the most important part of the CPU. It controls ^ 
coordinates the activities of all the units of a computer system. It performs 
function by issuing necessary commands to respective units of the computer. 
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ARITHMETIC AND LOGIC UNIT (ALU) 

Arithmetic and logic unit performs all the processing in a CPU. It also 
carries out arithmetic and logical operations. 

COMPUTER MEMORY 

Computer memory can hold programs and the data for current and future 
use. It is mainly ot two types called the Main memory and Secondary memory. 

MAIN MEMORY 

Main memory consists of RAM and ROM built on semiconductor chips. 
These are very fast and are directly accessible by the CPU. ROM is a permanent 
memory ot the computer. It handles many important tasks such as booting. While 
RAM which is a major part of the main memory is a volatile memory and loses all 
of its data and instructions as soon as the computer is turned off. 

SECONDARY MEMORY (Backing Storage) 

Secondary memories such as floppies, hard disks and CD’s are used to 
increase the capacity of main memory. They can store a bulk of data/information. 

BUSES 

A bus is a set of parallel wires. It provides an electrical path among 
Control unit, ALU, Memory and other hardware parts on the motherboard or 
attached circuit boards. Different types of buses are address bus, the data bus and 
the control bus to send addresses, data and control commands respectively. 

THE PORTS 

The receptacle at the back of a PC is called a port. A port provides a direct 
link for external peripheral devices such as keyboard, mouse, monitor, printer etc 
via cables with the computer s common electrical bus. Most computers have 
several types of ports such as serial port, parallel port and dedicated each with 
different capabilities and uses. 

MICROPROCESSORS 

A microprocessor is the central processing unit of a computer without 
having a significant amount of memory. It is a Very Large-Scale Integrated 
circuits (VLSI) developed on a single semiconductor chip. In spite of its small 
size a microprocessor chip contains thousands of electronic components. 
Microprocessors are also used in calculators, cameras microwave ovens, washing 
machines point-of-sale terminals, medical equipments and many other devices. In 

microcomputers CPU-board also called motherboard contains many chips for 
other components in addition to one or more microprocessor chips. 
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EXERCISES 


I 


2.01 Complete the following statements 

i) A system unit of a computer consists of i 

ii) CPU stands for_ 

iii) ALU stands for 


and 


in y i x kj lunuj __ 

iv) Internal memory unit that are the small temporary storage c 
computer are called_ 


v) A 16 bit bus can transfer 


ot n timo 


2.02 


2.03 


Tick (S) the following statements either True or False. 

i) The CPU of a computer is one of its input unit. 

ii) The CPU of a system processes the data as instructed 
and sends the results to an output unit. 

iii) The Control unit carry out logical computation. 

iv) Registers are the small storages the data that hold the 
Instructions and data currently being in process. 

v) One of the important function of RAM is to generate 
Characters. 

Encircle one choice A, B, C or D in each case. 

i) which of the following are present in a system unit. 

(A) I, II & HI (B) D, & III (C) I, II& IV (D) 
where (I) Input unit, (II) CPU, (III) Memory unit and (IV) Output unit 

ii) RAM of a Computer is a:- 

(A) Permanent storage (B) Secondary storage 

(C) Primary storage (D) Backing storage 

iii) The brain of an electronic computer is its:- 

(A) CPU (B) CU (C) ALU (D) ROM 

iv) An 8-bit address bus can address a memory of:- 

(A) 1 Byte (B) 8 Bytes (C) 256 bits (D) 256 Bytes 

v) Which of the following is not a semiconductor memory? 

(A) ROM (B) RAM (C) PROM (D) None of th< 


True/F; 

True/F 

True/F 

True/F 

True/F 

I, II, HI & 
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Match the items given in Column I with those given in Column II 


Column I 

Column II 

i) Hardware 

a) 

Booting Process 

ii) Software 

b) 

LPT 

iii) 

Serial Port 

c) 

Physical Components 
of a Computer system 

iv) 

Parallel Port 

d) 

Procedure necessary 
to run the Computer 

v) 

ROM 

e) 

COM 



2.05 Differentiate between hardware and software of a computer. 

2.06. Describe the main functions of CPU 

2.07 Describe the working and function of ALU. 

2.08 Discuss the importance of main memory. Explain the types of main 
memory. 

2.09 Describe the function of control Unit. 

2.10 What is meant by secondary storage? Mention some secondary storage 
devices. 

2.11. What is meant by bus in computer system? How is Data bus differs from 
an address bus? 

2.12. Describe the function of ports in a computer. How many types of ports are 
generally present in a computer system? 
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INPUT/OUTPUT DEVICES 



We need to communicate with computer to send data and instructions j, 
the computer and get the processed data back from it. This is done by t 
input/output devices or I/O devices. Input devices receive data and instructio 
from outside, and send them to CPU. The CPU processes the data as directe 
Output devices retrieve processed data from the computer’s memory and prese 
it into a suitable form familiar for human or save it permanently for future us 
Thus without Input/Output devices, we cannot communicate with computer. 


Figure 3.1 A personal computer system 
3.1 INPUT DEVICES 

Input devices are used not only to enter data into the computer but also the 
instructions or programs that tell the computer what to do with the given data 
Some of the common input devices are keyboard, mouse, joystick, optical 
character reader, light pen, scanner, disk drive etc. 
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3.2 KEYBOARD 

Keyboard is an important input device used to enter data and instructions 
into a computer. A standard arrangement of keys is the QWERTY arrangement. 
Popular keyboards have enhanced QWERTY arrangement designed for easy entry 
of numbers Such keyboards have numeric keypad at the right of the standard 
keyboard. A keyboard is connected with the system unit through a dedicated 
keyboard port that contains signal as well as power lines. As soon as a key is 
depressed for a character a signal for that character is generated that passes 
directly to the main storage of the computer. 

KEYBOARD STYLES 

There are two basic styles of keyboard commonly used w'ith micro 
computers. These are PC/XT-style keyboards and AT-style keyboards. 




Figure 3.2 The two most common keyboards sty les (a) PC/XT style (b) AT style 

AT-style was developed later with a slightly different keyboard having 101 keys. 
Various manufacturers have developed keyboards using different styles with 
slight alteration having 84 to 108 keys. 


DIVISION OF A KEYBOARD 

A keyboard may be divided into four general areas:- 
■ Alphanumeric keypad. ■ Numeric keypad. 

• Function keypad. ■ Screen Navigation & Editing keys. 
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ALPHANUMERIC KEYPAD ( 

The position of various keys in the Alphanumeric Keypad is similar to 
on a typical typewriter and is also called typewriter s area, as shown in pjg ^ 
Alphanumeric Keypad consists of:- 

a) Alphabet keypad consists of keys A to Z having upper case and ] 0vv 

case letters. * 

b) Number keys consist of keys from 0 to 9. 

c) Punctuation keys, special character keys and space bar f 0 

punctuation marks, special characters such as +) * & % $ # @ } r 

NUMERIC KEYPAD 


A numeric keypad is a set of keys at the right of the keyboard .similar to 
those on a calculator. These are dual-purpose keys used for rapid entry of numeric 
data as well as for editing and cursor control. 


FUNCTION KEYS 


There are 10 or 12 function keys labelled as FI, F2,.... F10 or FI, F2, 

FI 2. These are located on the left or at the top of the keyboard. These are used to 
instruct the computer to perform certain commands. These keys provide short cuts 
for doing routine tasks on a computer. 

t • 

Function keys perform different tasks in different software packages. The 
function keys can also be used in combinations with one or more other keys such 
as SHIFT, CTRL, and ALT. These combinations are the shortcuts to carry out 
certain commands. For example, 

SHIFT + F2; copies the text (Edit menu) 

CTRL + F2; chooses the print preview (File menu) 


SCREEN NAVIGATION AND EDITING KEYS 

Four cursor control keys are used to move the cursor on the screen in the 
direction shown by the arrows on these keys. In addition there are special keys for 
doing special job and editing. For example:- 

_KEY_ FUNCTION OF THE KEY _ 

Escape key performs a variety of functions defined by the operating 
system. 

CTRL Perform a command or function when used In conjunction with another 

key. 


SHIFT 


Used to change lower case letters to capitals and vice versa. All other key* 
when pressed with shift key cause the character shown on the upper 
portion to be displayed. 
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Backspace Moves the cursor one character to the left and erases the character In that 
position whenever the key Is pressed. 

Enter Moves cursor from final character position on a line to the first position on 

the next line. 

C aps Lock When pressed once, locks the characters A to Z In the uppercase position. 
Press it again for lowercase position. 

Num. Lock Pressing the Number Lock Key once places keys 0 to 9 In Numeric mode. 
Pressing It again returns It to cursor control. 

characters at the cursor position Is deleted. 

age Up p B gt U p | 8 a p r0 g ramm8 con t r oiied key, used to move the cursor to the 

previous page. 

Page Down Page Down Is also a programme controlled key. It Is used to move the 
cursor to the. next page. 

3.3 THE MOUSE 

A mouse is a 
useful input device. 

It is a pointing / 

device used to select 
various options. A 

mouse is a small .. 

hand-held unit with ' [ft J 

two or three buttons yV 

as shown in Figure 
3.4(a). It can roll 

over a small ball at . (b) 

its bottom shown in 

Figure 3.4(b). When Figure 3.4 (a) A typical mouse (b) Bottom view 

moved over a surface or pad, it moves a small object (often an arrow t*) across the 
screen. A mouse can also be used to draw pictures on the screen and edit text. 

3.4 JOY STICK 

Joystick is an input device, a small box with 
moving stick and buttons. It is generally found with 
microcomputers and is used for playing computer 
games, educational software and computer aided 
design (CAD) systems. You manipulate the handle 
of the joystick to position the cursor and click on a 
button. The joystick does not interfere with your 
view of the screen nor does it require the 
movement of an object like a mouse. A joystick is 
very popular among kids due to the speed with 

which it moves the objects on the screen. Figure 3.5 a jo>stick 


Enter 


Caps Lock' 

Num. Lock 

Delete 
Page Up 

Page Down 






Figure 3.4 (a) A typical mouse (b) Bottom view 


Figure 3.5 A joystick 
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3.5 SCANNERS 

Image scanner is a useful input device. It converts every hit of t| l0 
material into electrical pulses. Suitable scanning software converts the^^ 
documents, pictures or photographs into digital tiles. The digital fii es S{ ^ 
can be stored m computer's memory. It can be accessed from computer’s 
and imported into a desktop publishing document by suitable graphic softw^ 

Optical character recognition (OCR) software translates the Sc & 
document into text that can be c hted. To edit photographs, graphic sof^' 
are used. You can insert a pictu into a text. For this, scan the required pj 3r 
copy it, and then paste it in you document. Scanners come in a variety of f 0 ^ 



Figure 3.6 Flatbed Scanners 


such as full-size flatbed scanners, hand-help scanners, drum scanners, an 
overhead scanners or film scanners. 


3.6 TRACKBALL 

A trackball is a pointing device 
almost like a mouse turned upside down. 
The user controls the cursor on the screen 
by rolling a plastic ball with a fingertip or 
wrist. To execute commands with a 
trackball, one or more buttons are pressed, 
much in the same way as is done with a 
mouse. The cursor can be moved around 
on the screen by rolling the ball with a 
thumb or fmger. 



Figure 3.7 A Trackball 


Trackball is popular among users of laptop computers when space is 
limited and may be mounted on either side of the keyboard. For handicapped 
people who may have difficulty pressing keys on a standard keyboard or using a 
mouse, the trackball may be the answer since it does not require to move the 
entire arm to use it. 
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3.7 ELECTRIC LIGHT PEN 

A light pen is an input device lit Inched In some video display lcrniin;il ll 
consists ol a photo-cell placed in a small lube which can sense the position on 
display tube when tip ol the pen is held against the screen. In specially designed 



Figure 3.8 Light pen used with graphic display terminals 


display screen, data can be entered with a light pen as shown, or existing data can 
be modified. Figure 3.8 below shows the use of a light pen in conjunction with a 
graphic display terminal to enter information into the computer. 

3.8 MICROPHONES AND VOICE RECOGNITION 

Today’s computer are capable to work as you speak before it. For this type 
of sound input, you need a microphone and a sound card. Microphone converts 
the sound into electrical signals. These electrical signals are translated by the 
sound card into digitized form that the computer can store and process. Sound 
cards can also translate digitized sounds back into analog signals that can then be 
sent to the speakers. 

Translating voice to text is a capability known as voice recognition (or 
speech recognition). With it you can speak to the computer rather than entering 
the data and command by typing. You can control the computer with simple vocal 
commands such as shut down or print. 


,V 


Scanned by CamScanner 



A textbook of Gorn„ u , 


A speech recognition system contains software. Once you have i 
the software, you would need to train the system to recognize your uniq Ue nSta "e<] 
pattern. To train the system, we simply talk into a microphone attached withal 
at least 20 minutes. The system learns our speech patterns and updat ' 
vocabulary accordingly. es 


% 

% 


3.9 DIGITAL CAMERA 

A digital camera converts video images in 
digital form and saves them on computer's memory. 
Once on the disk, the digital image can be loaded to a 
computer and like other graphic images, can be edited 
also. The images on a computer can be used in a 
number of ways in various applications. 

3.10 DISKDRIVE 



Figure 3.9 A digital Camera 


The two most popular types of magnetic storage media are the diskette 
(commonly known as floppy disks) and the hard disks. Data stored on these disks 
is often referred to as softcopy and can be accessed and altered easily, a disk 
drive is used to read and write data on these disks. Thus disk drives are known 
as I/O devices. A disk drive that rotates the disk may appear to be fairly a simple 
device. But it is a complex system of several devices that work together. The 
drive rotates the disk placed in it with precise timing. A write-head, which floats 



Figure 3.10 (a) Floppy being inserted into its drive (b) Hard disks (right) under the direction of 2 
controller board (left) help to input/output large amounts of data 

just above the spinning disk, encode data on the disk. Disk drives are used to 
input extremely large amount of data and instructions in a few seconds. Copies 
of the coded data and instructions can also be prepared easily on other disks f° r 
use in other systems. 
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3.11 OUTPUT DEVICES 

Output devices provide ways to get back the information from a computer. 
A number of output devices are in use such as monitors, printers, disk drives etc. 


3.12 MONITORS 

Monitor also called as video 
display unit is the most popular 
output device. A monitor displays 
information on the screen of a picture 
tube similar to the one used in a 
television set. Picture or text that 
appears on the screen is formed by 
tiny dots called picture elements or 
pixels. These pixels determine the 
quality or resolution of the image. 
Greater is the number of pixels 
higher will be the resolution and 
better will be the image quality. 



Figure 3.11 A coloured monitor 


There are two types of monitors, black and white and coloured monitors, 
both are available in different sizes. Figure.3.11 shows a colour monitor. Colour 
monitors can display images in multiple colours. Monitors are classified by their 
image producing technology. For example a colour graphic adapter (CGA) 
displays four colours at a resolution of 320 by 200 pixels. An extended graphic 
adapter (EGA) produces images upto 16 different colours at a high resolution of 
640 by 480 pixels. A video graphic array (VGA) presents simultaneously up to 
256 colour shades at resolutions up to 720 by 400 pixels. Similarly new monitors 
of high resolutions are coming up with new standards such as S-VGA (super 
VGA) from 800 by 600 pixels to 1280 by 1024 pixels. 


Now-a-days LCD flat-panel coloured monitors are becoming popular. LCD 
coloured monitors are particularly suitable with laptop PC because they are light 
weight, portable and use little power. 


3.13 PRINTERS 


The printers are one of the most useful output devices for use with a 
computer. In the early days of computing, it was the only source of information 
about what the computer had done. Printers are used to produce hard copy or 
permanent record of computer’s output. These are classified into two main 
categories depending upon the type of print mechanism used in a printer. 


■ Impact Printers ■ Non-Impact Printers 
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3.14 IMPACT PRJNTER * typewriters. Impact printers come in th rei: 

‘-r Pnn !i C of nrSing and number of characters per Ime. These ar C; > 
based on their speed of printing r 

• Daisy Wheel Pnnters Line P nn . 

Printers * Udl ' 


• Dot Matrix Printers 

nnT MATRIX PRINTERS 



Figure 3.12 (a) A dot matrix printer. 


(b) Patterns formed by 
Dot matrix head 


uses tiny pins arranged to hit the nbb F hown j n Figure 3.12.(b) A dc 

>e«er is formed S i V 

“ printer arrange; pins to prin.dotstha. ^characters 

^ndTcam'agTwidth of a printer a.so vanes rangmg from 80 columns. 
?32 columns. A standard-width pnnter pnnts 80 characters per lin . 

DAI ™y L wh’eZn.™ a flat disk or whee, with petal like g* 
each with a different character at the tip as shown in figure . • # . w 

rotates to bring the desired character into position. A chara e ter ,s [ | fornl * 

hammer strikes the petal under it. Daisy wheels are available in se ^ 
(bold letter, italics etc.). A daisy wheel printer is slower than a dot ma ver , 
As print wheel takes more rime to bring the desired petal in posi 1 

produces high-quality print. 
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CH:3: Input/Output Devices 



Figure 3.13 Daisy Wheels and Daisy Wheel Print Mechanism 


LINE PRINTERS 

A number of different types of high speed printers have been developed to 
satisly the needs of large computer systems. These are called line Printers as they 
print one complete line at a time. Line printers are also impact printers and may 
be further divided into drum printers and band or chain printers. Some of these 
printers can produce over 3000 lines per minute. 

3.15 NON-IMPACT PRINTERS 

Non-impact printers have been developed which produce a printed image 
without striking the paper. These printers use new methods that have improved 
printing quality and speed. Non-impact printers are noiseless and faster than 
impact printers. Some non-impact printers are: - 

• Electrostatic printers. • Electro thermal printers. 

• Ink jet printers. • Electrostatic printers. 

ELECTROSTATIC PRINTERS 

Electrostatic printers are high-speed non-impact line printers. A charged 
image is formed on paper by electric field. This paper is passed through an ink- 
fog. The ink particles adhere at the image on the paper to form a visible image. 
The paper is then passed through the heated rollers for fixing the image. 

ELECTRO THERMAL PRINTERS 

Thermal printers produce characters on heat sensitive waxy paper. These 
were popular a few years ago because they are portable and low cost. But the 
drawback is that they require special heat sensitive waxy paper. 

INKJET PRINTERS 

Ink jet printers work in the same way as dot matrix printers except that ink 
jet printers have fine nozzles instead of tiny pins used in dot matrix print head. 
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Nozzles spray a stream of ink onto the 
paper. Because the ink is put directly on 
the paper, therefore, these printers require 
ink in reservoirs instead of ribbon. Since 
no mechanical movement is involved, 
hence these printers arc much quieter and 
have speed of about 200 characters per 
second. Ink jet printers are also available 
which have more than one ink reservoir, 
each with a different colour. The colours Figure 3.14. A coloured ink j etp . 
can be chosen through software to allow with a colour print coming J 

the printer to print in rainbow colours. Thus a full colour graphic image f ro 
computer screen can be obtained very quietly on paper. 

LASER PRINTERS 

Laser printers 
are the fastest non¬ 
impact printers. N m 
These printers use 
laser and electro¬ 
photographic 
technology and have 
printing speeds 
greater than 20,000 

lines per minute. A Fleur. 3.15 Laser Printers 

bit-mapped image of 

a page is formed in the computer by software. This image is transferred to 
printer which activates a laser beam. The laser beam duplicates the image 01 
rotating drum and forms a charged image on it. The image is transferred on 
paper that passes between the drum and a positively charged corona wire. 1 
dots of the toner forming the image get fused onto the paper under the combir 
effect of heat and pressure when passing through the roller. The printed res 
from a laser printer is impressive and better in quality. 

3.16 PLOTTERS 

Plotters are special output devices that print out black/white or colour 
graphics output. Plotters produce large drawings or images such as construct! 
plans of buildings or blue prints of complex machines like aircraft design. 
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The lwo basic types 
of plotters are the drum 
plotter and the flatbed 
plotter. Roth have one or 
more pens that move over a 
sheet of paper to produce 
images. In a drum plotter, 
the pen and the drum move 
along x and y-axes to trace 
out the pattern, graph or 
chart. Drum plotters are 
also used to produce 
continuous output. A 

flatbed or x-y plotter uses Fi S ure3 - 16 A Plotter with a coloured graphic output 

drawing arm to draw image on paper rolled out onto a flat surface. The pen 
moving along x and y-axes can mark any position on the paper. Multicoloured 
gtaphs and charts can be developed using several pens of coloured ink. 


3.17 CD WRITER 

A CD-writer is 
an output device. It 
can write once on a 
recordable compact 
disk (CD-R) to create 
a CD-ROM. The 
rapid and universal 
acceptance of 

compact disk read 
only memory (CD- 
ROM) has given rise 
to an exciting new 
technology. CD-ROM 
is the backbone of 
multimedia 



Figure 3.17Showing twoCD writers with CD-ROMs in the 
backg-ound. A CD-R is just inserted in the lower CD writer 


'itmEA 

< Vi> 


applications which involve the combination of text, sound, graphics, motion video 
and animation. Nearly all the PCs have CD-ROM drives. A locally developed 
CD-R (compact disk recordable) can play in any CD-ROM drive. A CD-R is 
written by CD writers. CD writers offer a low-cost alternative in making 
softcopies by saving large amount of data on CDs. The data cannot be changed 
once written on a disk. It can only be read from the disk. 
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It"has already been discussed that disk drives ^ i"put/„u,p ut „ 
rive which can read data from a floppy disk or hard disk can also w ■*> 
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3.18 DISKDRIVE 


disk drive wmvii vun iwuv. ^— — * - - . . ''mi » 

on these disks. A drive rotates a disk with precise timing. A read/w^S 

floats above the surface of the spinning disk having magne tea y encode S 
Read-head picks up large amount of data stored on t e is . e data read k 
read-head goes into the computer’s main memory Disk drives are used to j f * 
extremely large amount of data and instructions in a few seconds. Copj es Jty 
coded data and instructions can also be prepared easily on other disks f 0r 
other systems. 11 


3.19 HARD-COPY/ SOFT-COPY 

In computer, the term hard-copy is used for Computer s output that k 
been printed on some surface like paper. Once its printout is obtained, the prj^j 
cannot be changed and is a permanent record in usable form. Thus pj^ 
produce hard copy or printed output On the other hand computer’s output tk- 
appears on a monitor or on a screen as a video image or is saved on $ 0 J 
medium such as disks is called a soft-copy. In other words any other form that 
not hard copy is called soft copy. The material printed on paper sheets, like boo( 
newspaper etc. is the hard-copy. The machine’s output displayed on a screen o, 
the files saved on floppy or hard disk is the soft-copy. 


SUMMARY 

Input devices send data and instructions from outside to CPU. The CPU 
processes the data as directed. Output devices retrieve processed information 
from the computer’s memory and display it on the screen, print it out or save it foi 
future use. Without Input/Output devices, we cannot communicate with computer. 

INPUT DEVICES 

Input devices are used to feed data into the computer and also to instruct it ( 
what to do? Some of the common input devices are keyboard, mouse, joystick, 
optical character reader, light pen, scanner, disk drive etc. 

KEYBOARD j 

The keyboard is an important input device used to enter data 1 
instructions into a computer. A standard arrangement of keys is the QWERTY 1 
arrangement. Popular keyboards have enhanced QWERTY arrangement. 


■ 
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I ho two basic styles of keyboard are l»( 7X1 style keyboards and AT-style 
keyboaids. A kcyboimi may be divided into lour general areas; Alphanumeric 
keypad, Numuic keypad, l unclion keypad. Screen Navigation and editing keys. 
Till: MOUSE 

A mouse is a pointing input device used to select various options. It is a 
small hand-held unit with one, two or three buttons. It can roll over a small ball at 
its bottom. It can also.be used to draw pictures on the screen and edit text. 

JOY STICK 


Joystick is an input device, a small box with moving stick and buttons. It Is 
genet ally lound with microcomputers for playing computer games 
SCANNERS 


Image scanner is a useful input device. Suitable scanning software 
converts the printed documents, pictures or photographs into digital files. Optical 
character recognition (OCR) software translates the scanned document into text 
that can be edited. To edit photographs, graphic software is used. 

TRACKBALL 


A trackball is a pointing device almost like a mouse turned upside down. 
The euisoi moves on the screen by rolling the plastic ball with a fingertip or wrist. 
ELECTRIC LIGHT PEN 

A light pen is an input device attached to some video display terminal. It 
consists ot a photo-cell placed in a small tube which can sense the position on 
display tube when tip of the pen is held against the screen. 

MICROPHONES AND VOICE RECOGNITION 

Today’s computer is capable to work as you speak before it. For this type 
of sound input, you need a microphone and a sound card. Translating voice to text 
is a capability known as voice recognition. With it you can speak to the computer 
rather than entering the data and command by typing. A speech recognition 
system learns our speech patterns and updates the vocabulary accordingly. 
DIGITAL CAMERA 


A digital camera converts images in digital form and saves them on 
computer’s memory. 

DISK DRIVE 


The two popular types of magnetic storage are the diskettes and the hard disks. 
Disk drives are known as I/O devices. The drive rotates the disk put into it with 
precise timing. A read/write-head, which floats just above the spinning disk, 
reads/writes data on the disk. Disk drives input large data in a few seconds. 
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OUTPUT DEVICES , , . ~ ,. . 

Output devices provide ways to get back the information front , c 
A numberof output devices are in use such as momtors, prtnters, d,sk dr, v > 

MON Monitor also called as video display unit is the most popular outp ut ^ 
Number of pixels on the screen determine the qua t y or r u ion of the ^ 
S-VGA monitors are ofhigh resolutions from 800 by 600 to 1280 by 1024^ 


PRINTERS 

The printers are one of the most useful output devices. Printers are Use(j 
produce hard copy or permanent record of computers output. The Se 
classified into two main categories; Impact Printers and Non mpact Printers 


IMPACT PRINTERS 

Impact printers work like typewriters. Various types of Impact prints 
are; Dot Matrix Printers, Daisy Wheel Printers and Line Printers. 

NON-IMPACT PRINTERS 

Non-impact printers produce a printed image without striking the pape 
They have improved printing quality and speed. Some non-impact printers an 
Electro thermal printers, Inkjet printers and Laser printers. 

PLOTTERS 

Plotters are special output devices that produce graphics output in blai 
and white or in colour. Plotters produce large drawings or images such« 
construction plans of buildings or aircraft design etc. 

CD WRITER 

A CD-writer can write once on a recordable compact disk (CD-R) i 
create a CD-ROM. A CD-ROM can save large amount of data upto 700 Mbytes 

DISK DRIVE 

A drive rotates a disk with precise timing. A read/write-head floats abo' 
the surface of the spinning disk and picks up data stored on the disk. 


HARD-COPY/ SOFT-COPY 

In computer, the term hard-copy is used for Computer’s output that 
been printed permanently on some surface like paper, fabric sheet, film etc. 
the other hand computer’s output that appears on a monitor or on a screen or 
saved on some medium such as disks is called a soft-copy. The contents of* s0 
copy can be altered easily at any time. In other words any other form that is n 
hard copy is called a soft copy. 


J 
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exercises 

3.01 Complete the following statements 

i) A standard arrangement of keys on a keyboard is the_. 

ii) A mouse is a pointing device used to select_ . 

iii) A trackball is almost like a_turned upside down. 

iv) Translating voice to text is a capability known as_• 

v) VDU is an__device. 

3.02 Tick (/) the following statements either True or False. 

i) Input devices are used to enter only data into a computer. True/False 

ii) Alphabet keypad consists of keys from A to Z and 0 to 9. True/False 

iii) A scanner picks every bit of the scanned text. True/False 

iv) The disk drives are known as I/O devices. . True/False 

v) A CD-Writer is an I/O device. True/False 

3.03 Encircle one choice A, B, C or D in each case. 

i) Which of the following is an output device. 

(A) Keyboard (B) mouse (C) disk (D) scanner 

ii) Spacebar on a keyboard is a part of the:- 

(A) Alpha numeric keypad (B) Numeric keypad 

(C) Function keys (D) Screen Navigation & editing keys 

iii) Which of the following is not a pointing device. 

(A) Mouse (B) Joystick (C) Trackball (D) non of these 

0 

iv) Which of the following is used to produce soft copy. » 

(A) Laser Printer (B) Plotter 

• (C) CD-writer (D) Dot-Matrix printer 
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v) The number of colours a CGA monitor displays arc:- 

(A) 4 (B) 16 (C) 64 (D) 2 5 6 


3.04 Match the items given in Column I with those given in Column H 



3.05 Name two very important input devices and describe their purpose 
computer system. 

3.06 Name different areas of a keyboard and some key functions. 

3.07 What is a mouse? How it works? 

3.08 Describe the working and uses of a trackball. 

3.09 What do you know about scanner? How scanner text can be edited? 

3.10 What is meant by voice recognition? Explain. 

3.11 What is a colour monitors? Describe some features of different coloure 
monitors. 

3.12 Explain the difference between Impact printers and Non-Impact printers. 

3.13 Explain the working of a dot-matrix printer. 

3.14 Explain how Ink-jet printer differs from Laser printer? 

3.15 What is a plotter? How it works? 
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STORAGE DEVICES 



As you have already learnt in chapter 2 that data and instructions are first 
placed in Computer storage often called memory on entering into a computer. 
They remain there until called for processing by the control unit. Memory or 
storage is a major factor in computer power. More powerful computers store more 
data and process large amount of data. 

4.1 COMPUTER MEMORY/STORAGE 

Computer memory or storage has two major divisions. These are:- 

o Main memory or Internal memory 
o Secondary memory or Backing storage. 

The main reason for the distinction between main memory and secondary 
memory is the cost in relation to their performance in handling data and storage 
capacity. CPU has quick access to main memory. Main memory can store and 
supply data and instructions at a very high speed. But it is very costly. Secondary 
memory is much slower and cannot communicate data and instructions at speeds 
at which CPU processes data. However secondary memory is much cheaper than 
main memory and provides very high storage capacity. 

4.2 MEMORY UNITS 

The capacity of computer storage is expressed in number of bits, bytes or 
characters. Generally a combination of eight bits represents a character. 

BITS AND BYTES 

The basic memory unit of a digital computer is a bit, which stands for 
binary digit. Bit represents a binary number that is either 0 or 1. The memory of 
a computer is composed of ceils. Each cell contains one bit information. Each 
memory cell has a value 0 or 1 represented by ON or OFF state of the cell. 

As bit is a very small unit of data, therefore bits are grouped into bigger 
units. A group of four bits is called a nibble and that of eight bits is called a byte. 
A byte is generally used to express the memory of a computer. 
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1 nibble 
1 byte 
1 kilobytes 
1 megabytes 
1 gigabytes 
and 1 terabytes 


(Kbytes) 

(Mbytes) 

(Gbytes) 

(Tbytes) 


= 2 bits 
= 2 3 bits 
= 2 W bytes 
= 2 20 bytes 
= 2 30 bytes 
= 2 40 bytes 


A lextljook of Cr 


4 bits 




8 bits 

1024 bytes 
1024 kilobytes 
1024 megabytes 
1024 gigabytes 


THE WORD 

Data/instructions flow in groups of bits in computers called the \y 
Word size is the number of bits a microprocessor can manipulate at one time ^ 
example an 8-bit microprocessor can manipulate 8 bits of data at a time. A | ^ 
microprocessor can handle 16 bits of data at a time. Thus a 16 bit micropr 0c . ^ 
can manipulate twice as much data as an 8-bit microprocessor in one ^ 
Computers that handle larger word-size are considered to be faster. Thus a 64 V 
microprocessor is faster than a 32-bit microprocessor. b " 


microprocessor 

4.3 MAIN MEMORY 


Main memory is the computer’s internal memory. It is an extension of th 
Central Processing Unit (CPU). Its function is controlled by the Control (jJ 
(CU) that sends READ or WRITE signal for the appropriate memory location 
Main memory accepts data and instructions from the input unit, exchanges them 
with other parts of the CPU for processing. It stores those instructions and data 
which are currently being used by the CPU or awaiting for immediate execution 

Semiconductor memories are the widely used forms of main storage. The 
capacity of a storage device is normally expressed in bytes, characters or bits. 
Computer’s main memory is further divided into random access memory (RAM) 
and read only memory (ROM) 

RANDOM ACCESS MEMORY (RAM) 

RAM is that part of main memory in which data and instructions are held 
temporarily. RAM provides a working area to the user to enter and process data. 
In RAM each data element has its own address (location). Any data element can 
be read easily and quickly by using that address. It is also called as Read-And- 
Write Memory (RAM) since the computer can store or write data at any selected 
location (address) and can retrieve or read data when needed. It is a temporary 
memory of a computer used to store data and instructions when the computer is 
on. Everything that is stored in RAM is lost when the computer is turned off. For 
this reason it is also called volatile memory. Large RAM sizes provide larger 
data that a computer can hold and process. Additional RAM chips can be installed 
in a computer simply by plugging them on motherboard. This increases the 
storage capacity of RAM of a computer. 
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^ 18 a ^ miCOnduct0r me mory with no moving part. Data can be 
accessed from. RAM at very high speed very close to the speed of light. A 

naemory c ] P ess an on ® ourt h the size of a postage stamp can store data more 
than 500,0 ytes equiva ent to the printed matter on a popular daily newspaper! 



Figure 4.1 Single inline memory module containing ten RAM chips 

READ ONLY MEMORY (ROM) 

Another important part of main memory is Read Only Memory (ROM). 
Instructions can only be read from ROM. Instructions once written on ROM chip 
cannot be changed. It is a permanent or non-volatile memory of a computer, i.e. 
the contents of this type of memory are not lost when the computer is turned off. 
As soon as the computer is turned on, a program that resides in ROM 
automatically makes the computer ready for use. ROM is a semiconductor 
memory generally programmed by the manufacturer. 


SINGLE IN-LINE MEMORY MODULES (SIMMs) 

The capacity of RAM in a computer affects computer’s power. More 
RAM can make computer run faster. The computer does not necessarily have to 
load a complete program into its main memory to run it. However greater is the 
part of a program it can fit into memory, the faster the program will run. 

Many RAM chips are installed on a small circuit board. These RAM chips 
are wired together to form a single module of large memory called Single In-line 
Memory Modules (SIMMs). SIMM has contact terminals on its one side. It can 
easily be plugged into the motherboard. SIMMs had different capacities such as 
1 Mbyte, 4 Mbytes 16 Mbytes or 32 Mbytes with varying speed. 

DUAL IN-LINE MEMORY MODULES (DIMMs) 

SIMMs were popular by PC users in 1980s but has now been replaced by 
DIMMs. Like SIMMs, Dual In-line Memory Modules (DIMMs) have been 
developed installing many RAM chips. DIMMs provide larger capacity as 
compared to SIMMs. DIMMs have wider data bus and thus have higher rate of 
data transfer. DIMMs are available in several configurations having different 
capacities and speeds. You can expand RAM capacity of your computer by 
simply plugging-in more DIMMs. 
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4 4 SECONDARY MEMORY 

Secondary memory is also called the backing storage because j, is 
supplement the capacity of main memory. Secondary memory is CS8e > 
only due to the limited size of RAM but also because it is a temporary 

Secondary memory provides large capacity for storing large nur^J 
programs and hundreds of Mbytes of data. Examples of secondary mcm 0r £ 
magnetic tapes, magnetic disks at J mass cartridge systems. Secondary sto 
are either sequential access type (r direct access type. I 

SEQUENTIAL ACCESS STORAGE 

In sequential access all the data recorded on the storage is examif- 
sequentially. An operator cannot refer directly to the contents of a p ar ti Cu 
storage location. It starts reading record from the beginning until desired data 
found. Magnetic tapes, Audio and Video cassettes are sequential access storage, 

DIRECT ACCESS STORAGE 

Direct access devices provide immediate access to individual records a, 
do not require reading from the beginning of a file to find a particular recoi 
Direct Access Storage is addressable. A given item can be accessed fro 
anywhere in the storage by simply addressing its location. Examples of dire 
access storages are; Magnetic disks. Compact disks etc. 

4.5 MAGNETIC TAPE 

Magnetic tapes varying in width from Ve inch to 1 inch wide of differe 
lengths held on a plastic spool are used. Audio cassette tapes 3.175 mm to 6.: 
mm (1/8 inch to 1/4 inch) wide are also used to store programs. These are chez 
and reliable. But they take considerable time to load and to locate a programme. 

4.6 MAGNETIC DISKS 

A magnetic disk is a metal or plastic disk coated with magnetic materia 
Data is recorded onto the magnetic material in machine code. Disks have becorfl 
popular due to their random access. These disks spin in the disk drive 
Read/write heads moving on the disk along its radius can read data at an 
location under the heads. 

• 

Different types of disk drives and magnetic disks are in use. The nios 
popular types of magnetic disks are interchangeable disks called the floppy dbk 
and fixed disks called the hard disks. Generally PCs are configured with at lea* 
one hard disk drive and one floppy disk drive. Floppies are important fa 1 
transporting data and software. The high-capacity hard disks in PC have made 11 
possible to keep all the data and software readily accessible at all times. 
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0 ppv DISKS 

r Floppy disks are the 
t common and popular type 
^ secondary storage. Floppy 

?ks are flexib,e made of 
jde-coated Mylar. These are 

Tored in a P a P er or P lastic 
envelopes. The data on it can be 
accessed randomly. You can 
copy, change, add, delete or 
rename a file. Thus anything 
you can do with a paper file can 
Iko be done with a disk file 



Figure 4.2 The popular 354 inches floppy disk and the drive. 


Floppy disks have three different 
sizes 8", 5.25" and 3.5" diameters, 
floppy disks of 8" and 5.25" have now 
been outclassed. A micro-floppy of 3.5" 
diameter shown in Figure 4.2 can hold 
U p t0 1.44 Mbytes. Generally micro¬ 
floppy drive is assigned drive A and 
mini-floppy drive is assigned drive B. 

The floppy cover has a window 
with a spring-loaded metal shutter. The 
shutter is pushed back which uncovers 
the window when it is inserted into the 
disk drive. The drive rotates the disk 
inside its protective covering at a speed 


On# »eciof 
on Track 2 


Daio or# stored wrioliv 
by sector within o Iroclr 



Recording 

window 

Protective 


Read/write area 


Reod/wnte head 


Access arm 


Figure 4.3 Cutaway of a 3/4 inches floppy 


UIOIUV UJ • --o- I- 

of 300 rpm. Read/write head contacts its exposed surface through the window. 
Recording is done magnetically in concentric circles called tracks as shown in 


Figure 4.3 Data is read or written 
serially in bits on the tracks within a 
given sector. 

Microcomputer disks use 
sector organization to store and 
retrieve data. In sector organization, 
the recording surface is divided into 
Pie-shaped sectors. The number of 
fetors depends on the density of 
[ e disk. Each sector is assigned a 



Figure 4.4 Showing concentric Tracks and Sector on 
a Floppy Diskette. 
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i Thi' ■ii’dor number unci truck number jn ul) Ihnt lire umi.j 
address on™ particular disk-face surface. The disk address represents the ph 3 
location of a particular file or set of data. An access arm con,anting the rcadO 
lead is move! under program control to the appropriate track see figure 4.3. D 
are read or written when a sector containing the desired data passes unde, Jj 

read/write head. 


HARD DISK 

During the last few years, the rapid development in application soft War( 
packages has made the users’ work much easy and simple. But at the same ti^ 
these packages has increased the need of large storages. Hard disks have been 
developed to meet the growing demand for secondary storages. These are high 
speed, large capacity disks and are referred as mass-storage magnetic medium 
Hard disks available now-a-days have memory upto tens of Gbytes. 

Hard disks are coated with magnetic material on their surfaces and provide 
the system with ability to access or save information sequentially or randomly, a 
hard disk, also called Winchester disk, consists of one or more rigid metallic 
disk platters and their associated read/write heads encased in a sealed chamber. 
All the disk platters are stacked on a common rotating spindle. Data and the 
instructions are recorded on both the surfaces of a platter. 



For a hard disk with 
four platters, there are 
eight recording surfaces 
on which data can be 
stored with eight 
read/write heads as 
shown in figure 4.4. As 
all the heads move 
together so all are at the 
same track number on 


Track 0012, 
Disk-Face Surface 1 


Track 0012, 
Disk-Face Surface 7 


Read/write heads positioned at Cylinder 0012 


their respective recording Figure 4 4 Fixed Hard Disk with Four Platters an( j 

surfaces at the same time. Eight Recording Surfaces 

A set of similarly 

numbered concentric tracks, one on each surface forms a cylinder. Thus, tor 
hard disk containing four platters, a computer can access a cylinder of eight trac^ 
in a single movement. In the illustration, the read/write heads are positioned ov 
cylinder 0012 at this position, the data on any one of the eight tracks number^ 
0012 are accessible to the computer on each revolution of the disk. The disks sp 
continuously at a high speed (from 3600 rpm to 10000 rpm within a sea 
chamber). The chamber keeps the disk surfaces free from dust and smoke. 
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7 COMPACT DISK (CD-ROM) 

4 CD-ROM stands for Compact 

.fining P°P ular now-a-days 

led ally ,0 L use . with 

;j C roeomp uters - The name implies to 
; application. Once inserted into the 
[[)-ROM drive, the text, video 

s0 on Can rea d into 
rA M for processing or display. 
However the data on these disks are 
fixed and cannot be altered in contrast 
t0 read/write capability of magnetic 
discs . CD-ROMs have very large 
storage capacity. The capacity of a 
equivalent to 500 floppies. 



F'gure 4.5 A Compact Disk Read Only Memory, 
smgle CD-ROM is upto 680 Mbytes 


Unlike magnetic disks that store data 

stores data on a single track that spirals from the cenfre ^ ^ 

ultra thin track spirals around the disk thousands of times ^ ThlS 

Data are recorded on CD ROMs’ reflective surfaces in the form of pits and 
and. The PM or depress,ons are tmy reflective bumps that have been burned "n 
by a laser beam. Lands are flat areas separating the pits. A land reflects the laslr 
light into the sensor and a pit scatters the light. A spot tha, reflects the laser beam 

r ' he sens “ ,s '"'e-preted as 1. A spot that scatters and does no, reflect the 
laser beam into the sensor is interpreted as 0. 


The fact that you cannot write data on a CD-ROM does not mean that this 
storage medium is not useful. In fact many applications rely on huge volumes of 
data that rarely require changes. For example, dictionaries, encyclopaedias 
medical, legal and other professional reference libraries, software packages, music 
and videos all require huge memory that you normally would not want to alter. 


SUMMARY 


c Storage capacity of a computer is an important factor. More powerful 
Puters can store and process large amount of data. 

c °MPUTer memory/storage 

hte 5' 0rri P uter memory or storage has two major divisions; Main memory or 
Co mDut memory ’ Secon dary memory or Backing storage. The capacity of 
er storage is expressed in number of bits, bytes or characters. 
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BITS and BYTES . of a digital computer is a bit. A grew. 

The smallest group of eight bits is called a byte. A by te ^ 

bits is called a n.bble and j a „ P expres sed in bytes and multiples of by)es T 

memoo'o facompUt 8 

the WORD Hata/instructions flow in groups of bits called 

In computers data/ mjcroproc essor handles at one time. Co mpil . 

Word size is the number of |0 be more powerful. Since L 

ma,n .Tors 

data and instructions from the inpu , djvided int0 raM and ROM. 
CPU for processing. Main memory is 

damfioM ACCESS MEMORY (RAM) 

fs that part of main memory where data and ms.me.ions are he 
temporarily during execution. It is a temporary memory and is called; 
volatile memory. RAM is a high speed semiconductoi memory. 

READ ONLY MEMORY (ROM) 

Another important part of main memory is ROM. Onee written on a ROV 
cannot be altered. It is a permanent memory supplied by the manufacturer. 

SINGLE IN-LINE MEMORY MODULES (SIMMs) 

Many RAM chips installed on a small circuit board are wired together! 

form a SIMMs. More RAM makes computer to run faster. 

DUAL IN-LINE MEMORY MODULES (DIMMs) 

SIMMs has now been replaced by DIMMs as they have large storage 
capacity and higher rate of data transfer than SIMMs. 

SECONDARY MEMORY 

Secondary memory is used to supplement the capacity of main memory, 
provides large storage capacity. Secondary storages are either sequential acce* 
type such as Magnetic tapes, Audio and Video cassettes, or direct access typ< 
such as Magnetic disks. Compact disks and Laser holographic storage 

MAGNETIC DISKS . j 

A magnetic disk is a metal or plastic disk coated with magnetic maten^ 
These disks spin in the disk drives. Read/write heads moving on the d*skc 
read/write data at any location under it. The most popular types of magnetic dis 
are interchangeable disks called floppy disks and fixed disks called hard 
Microcomputer disks use concentric tracks and sector organization to store 
retrieve data. 
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M PA cT DISK (CD-ROM) 

( CD-ROM are becoming popular n 

700 Mby tcs data on a single track that spiralT/* ^ CD-ROM stores nearly 
This ultra thin track spirals around the disk th ™ thc Centre t0 the outside ed H e - 
' CD ROMs’ reflective surfaces in the f ° USands of times - Data are recorded 
j c pressions arc tiny reflective bumps that ° f P ' ts and lands - The P its or 

een burned in by a laser beam. 


exercises 

/ 

4.01 Complete the following statements 

i) A byte is a group of__ bits 

-is a volatile memory. 

iii) Storage capacity of a sector on floppy is a multiple of_bytes. 

iv) SIMMs provide-memory capacity as compared to DIMMs 

«»\ XU__^— 


“ * -vu iv jyilVI 

V) The capacity of a CD of 700MB is equivalent to_floppies. 

4.02 Tick ( ) the following statements either True or False. 

i) ROM is a part of computer’s internal memory. True/False 

ii) A DIMM contains many ROM chips. True/False 

m) Hard disk is a sequential access storage. True/False 

iv) Number of tracks on a CD is greater than a floppy. True/False 

v) A pit on a CD reflects laser light while a land scatters. True/False 

4.03 Encircle one choice A, B, C or D in each case. 

0 As compared to the main memory, secondary memory of a computer 
(A) has faster access (B) has smaller capacity 

(C) is cheaper (D) resides in CPU 

u ) ^he data from RAM can be accessed at a speed close to 
(A) Supersonic speed (B) Speed of light 

(C) Speed of sound (D) Speed of ultrasonic 


L 
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iii) xhe number of read/write heads for a hard disk of tour platte rs 


(A) 4 (B)6 (C)8 (D)| 6 

iv) The number of tracks in one cylinder of hard disk with two pi at . 

(A) 4 (B) 8 (C) 16 (D) 32 ' s 

v) A hard disk is also called a 

(A) Compact disk (B) Winchester disk 

fC) System disk (D) Changeable disk 


r’h'jnnf'nKIp rlicL- 


4.04 Match the items given in Column I with those given in Column II 


Column 1 

Column II 

HI 

Nibble 

a) 

Speed 

ii) Word 

b) 

Laser 

iii) 

16 MB RAM 

c) 

Memory unit 

iv) 

128 MB RAM 

d) 

SIMMs ~ 

v) 

CD-ROM 

e) 

DIMMs " 


4.05 What is meant by computer storage? How will you classify it? 

4.06 What is smallest unit of memory in digital computers? 

4.07 Name 4 memory units in which memory of a storage device is measured? 

4.08 What is the significance of byte? How other memory units are related witt 

byte? 

4.09 Name some of the computer’s primary and secondary storage devices. 

4.12 What do you know about RAM? 

4.13 In what ways RAM and ROM differ? 

4.14 What is ROM? How do PROM and EPROM differ from each other? 

4.15 Differentiate between SIMMs and DIMMs. 

4.16 Name the types in which magnetic disks can be divided. 

4.17 How data can be written on or retrieved from a floppy? 

4.18 Why the capacity of a Hard Disk is very large as compared to floppy disk 

4.19 Describe various features of a Hard Disk? 

4.20 What is a CD-ROM? How does it differ from Hard disk? 
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DATA REPRESENTATION 


^tb?!; P fXwsf£e C „°c mPU f ter Can Perf °™ a ** variety of data- 
P^essmg obs^ II a sequence of instructions, called a program written in 

a computer languag . igital computers respond numbers rather than letters 

phese numerals have specific meaning for computers. " 


4 Figure 5.1 shows a 
combination of ON and 
OFF bulbs Each bulb may 
represent digit 1 when ON 
and 0 when OFF. Sixteen 
combinations are possible 
by turning ON or OFF 
these four bulbs. Each 
combination may be used 
to convey some 
predefined message. 

Computers are often 




Figure 5.1 Combinations of ON/OFF bulbs may be used 


to convey a message. 


called data processors. Numbers, facts, names etc are represented by symbols. A 
symbol may be a printed character or a picture as shown in Figure 5.2. In abacus 
numbers are represented by the position and arrangement of beads. Every bead 



^■gure 5.2 Some Symbols communicate some information among humans. 
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has a specific value such as 1,2 ...10, 20, 200, 3000 and so 


on. Jj-j »l. 

represent a particular number. In a computer anything that you t n ' s \ 
recognized by it in a numeric format. For example a word that a ° r 


screen as: 


a PPe ar 


PAKISTAN 


is recognized by the computer in the form of a series of a group 0’s 
shown below. Each group is in the binary format and represents one char 


Digital computers are built from electronic components with tw 0 
like ON and OFF states of switches. These two states 0 and 1 digits. As ? 
number system also uses two digits 0 and 1, therefore binary number sysi^ 
used in electronic computers. Machine language which a computer understand 
based on the combination 0’s and 1 ’s. 5 

5.1 DATA AND INFORMATION 


The computers work on data. The word data and information are oft. 
used interchangeably. There is an important distinction between them. Data is th 
words, numbers and graphics that describe people, events, things or ideas. Dj 
becomes information when it is arranged in a form that is meaningful. 



A representation of facts, concepts or instructions suitable fc 
communication, interpretation or processing by humans or machines is calle. 
Data. In short ‘DATA’ mean collection of raw facts. When these facts ar 
arranged in a suitable manner they provide some information. For exampli 
Naveed reach Lahore 2000 hrs. Islamabad tomorrow, is a data which cank 
arranged in a number of way. When this data is arranged as given below:- 

Naveed will reach Islamabad from Lahore at 2000 hrs. by tomorrow- 

This arranged data conveys a message and is called information. 


EXAMPLE 5.1 


Suppose you have collected the following weather data of your locality during a ^ 
On Monday and Friday minimum temperature was 9 °C and maximum temperature was ^ 
It was rainfall on Wednesday, the maximum and minimum temperature was 14 C a 
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TL, c, o a ta Representation 


respectively and the same was ooserve<d on Th^^.-iay 1 *■(= *er"ce<'3r,.r5 - r 55'.'^9 > earr 
10 °C minimum and 18'C maximum and on Sunday t *as 9 c C mm "*Lr = -■: 2*1 5 
|t was cloudy from Monday to Thursday. The descroticn ~J mese 'acts ~ :au*=c 1=12 "esa 
facts may be arranged in a suitable manner as shown - Tafcte 5 * arc s calee rronrs:ar 


TABLE 5.1 A Weather Chart 


Day 

Temperature 


Rain Cloach 

Minimum j Maximum 

Sunshine 

Saturday 

10°C 

21 : C 

Sunshine 

Sunday 

9 3 C 

2G : C 

S-'S" 

Monday 

9 3 C 

J6 : C 

C cu-Ty _| 

Tuesday 

8 3 C 

15 : C 

CcuC, 

Wednesday 

7°C 

14 3 C 

Rain 

Thursday 

7°C 

14 3 C 

uouay 

Friday 

9 3 C 

16 : C 

Sunshine 


EXAMPLE 5.2 

Let us consider another example. In a class test Han.c ofcta ~ec 53 marks rut z r ' 
marks in Urdu, 75 marks out of 100 marks in mathemancs. 69 marks cut cf ICO ma'xs - 
Physics, 62 marks out of 100 marks in Chemistry and 47 marks out cf iQO ma'ks “ E~c s~ 
Aslam in the same test obtained 83 marks in Mathemancs 61 marks r Jno^ SC ma'vs r* 
Physics, 52 marks in English and 58 marks in Chemistry Renma: scored 45 ~aks " E~z s" 
44 marks in Chemistry, 49 marks in Urdu 51 marks in Physics anc 62 ma'ks in Mathematics 

The above facts form the data. It may be processed and arranged as shown 
in table 5.2 to provide information based on given data. In this table marks of 
individual students are added and their percentage is calculated to determine their 
grades. Grade A is given to those scoring 60% and above while grade B is given 
to those getting 50% and above but less than 60%. 

TABLE 5.2 RESULT OF STUDENTS 


Name of 
Student 

Marks Obtained in 

Total 

Percentage 

Grade 

Urdu 

Eng. 

Math. 

Phy. 

Chem. 

HAMID 

53 

47 

75 

69 

62 

306 

61.2% 

A 

ASLAM 

61 

52 

88 

80 

58 

339 

67 8 % 

A 

REHMAT 

49 

45 

62 

51 

44 

251 

50.2% 

B 


Information is obtained by processing data. Thus conversion of raw facts 
into a usable form is known as information. Some more examples of data are> 

i) Number of students (boys & girls) in various classes of a school. 

ii) Various items in a general store, their quantity and rates. 

iii) Name of workers,, designation, grade, their addresses, salaries etc. 

5 2 TYPES OF DATA 

As we know that data is the collection of raw facts, therefore, we need 
symbols for their representation. These symbols may be letters, words or figures 
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, . , 2 3rd March, 40 WATTS, PK543. Each 

such as 3 books. • j compu ters data items can be classified 4,4 k 

conveys certain meanings. In compu '<* ^ 

- • * I I , 


following three types. 

Numeric Data 


Alphabetic Data. Alphanumeric 


numeric data 

Numeric data contams discrete nnmbersjnly^such 7, 505, 
-12.6, etc. Numeric data can be mtegei a 


3.024 


INTEGER DATA m 

Integer data consists of positive and or negat.ve whole numbers i^ 

zero. For example +3, +7, -26 are integers. 


REAL DATA 

Real data consists of numbers which may be fractions or rncien* 

. ,• nm u pr c enrh as 15 4 0 14 etc. are all real numbers, 

including integer numbers suen as i d .*, > 

alphabetic data 

Alphabetic data includes all the uppercase and lowercase letters 
alphabets and combination such as A, B, ...Z, a, b, ... z, NBP, Naveed, book etc 

alphanumeric data 

Alphanumeric data contains a combination of numerals and letters 
alphabets including special characters such as ? #, %, *, etc. For example 13, 
B/489, PK 635, 4A, F-16, MARCH 97 etc. 

5.3 NUMBER SYSTEM 

Digital computers are the machines which respond numbers. All the 4 
and instructions must therefore be represented in a numeral format. Thus num 
systems are very important to understand because a computer understa 
numbers only. The binary number system has been found to be the most nanu 
and efficient system for modem digital machines. 

5.4 THE DECIMAL NUMBER SYSTEM 

The decimal number system consists of 10 digits from 0 to 9. The valu e 
each digit in a number depends upon the following:- 

o The face value of the digit, i.e. the digit itself, 
o The base of the system, 
o The position of the digit in the number 
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^textbook 




such as 3 books, 5 students, 23rd March, 40 WATTS, PK 543 . £ ^ 

conveys certain meanings. In computers data items can be class? \ 
following three types. le d k* 


Numeric Data. 

NUMERIC DATA 


Alphabetic Data. 


Alphanu m erico 


Numeric data contains discrete numbers only such as 7, 505 3 
-12.6, etc. Numeric data can be integer data or real data. ’ ' 


INTEGER DATA 


Integer data consists of positive and or negative whole numbers j 
zero. For example +3, +7, -26 are integers. Cllc 


REAL DATA 

Real data consists of numbers which may be fractions or increm 
including integer numbers such as 15.4, , 0.14 etc. are all real numbers. 

ALPHABETIC DATA 

Alphabetic data includes all the uppercase and lowercase letters 
alphabets and combination such as A, B, ...Z, a, b, ... z, NBP, Naveed, books. 

ALPHANUMERIC DATA 

Alphanumeric data contains a combination of numerals and letters 
alphabets including special characters such as ? #, %, *, etc. For example 13' 
B/489, PK 635, 4A, F-16, MARCH 97 etc. 


5.3 NUMBER SYSTEM 

Digital computers are the machines which respond numbers. All the i 
and instructions must therefore be represented in a numeral format. Thus num: 
systems are very important to understand because a computer understar 
numbers only. The binary number system has been found to be the most natir 
and efficient system for modem digital machines. 

5.4 THE DECIMAL NUMBER SYSTEM 

The decimal number system consists of 10 digits from 0 to 9. The vali* e 
each digit in a number depends upon the following:- 

o The face value of the digit, i.e. the digit itself, 
o The base of the system, 
o The position of the digit in the number 
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Data Representation 


EXAMPLE 5.3 

Let us consider a decimal number 583. the positions of digits 3. 8 and 5 
are at unit, tens and at hundredth places respectively. Thus 583 can be written as 

SOLUTION: Hundreds (10 J ) Tens (10’) Units (10°) *— (Position Value) 

583 = 5 8 3 

= 500 + 80 + 3 
= 5 x 100 + 8x10 + 3x1 


or 583 = 5 x 10 2 + 8 x 10'+ 3 x 10° 


(since 1 =10 ) 


5.5 THE BINARY NUMBER SYSTEM 

The ON/OFF positions of electronic switches in a digital computer 
correspond to binary digits 0 or 1. In binary number system any number can be 
expressed by the digits 0 and 1 only. The place or position value of each digit, in a 
binary number, is twice the place value of the digit on its right. 

In binary system 1 corresponds to 2° = 1 in decimal system 

»• n H <1 q • it H 2 1 — 2 11 11 '* 

II II II <| QQ II II 2 2 - ^ " " " 

H ii ii j 000 ” •• 2 3 — g M " M 


and so on. 


EXAMPLE 5.4 Convert binary number (10101 1)2 into its decimal equivalent. 
SOLUTION: 2 5 2 4 2 3 2 2 2 1 2° 

32 16 8 4 2 1 ■*—(Place Value) 

(101011)2 =1 0 10 11 
Or (101011)2 =1x32 + 0x16+1x8 + 0x4+1x2+1x1 
Or (101011)2 =32+0 +8+0 + 2 + 1 

.-. (101011) 2 = (43) , 0 

5.6 THE OCTAL NUMBER SYSTEM 

The Octal Number System consists of 8 digits 0, 1,2, 3. 4, 5, 6 and 7. In 
this number system, the base is 8. Each digit position in octal number system 
represents a power of eight. The numbers next to 7 will be 10, 11 ... 17, 20, 21 ... 
27, 30, 31 ... and so on. 


(Position Value) 


EXAMPLE 5.5 Convert an Octal number (236) s into its decimal equivalent. 

SOLUTION: 8 2 (=64) 8' (=8) 8°(=1) <— (Position Value) 

Since (236)g =2 3 6 

= 2x64 + 3x8 + 6x1 
= 128 + 24 + 6 
.-.(236) 8 =(158) l0 
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A luxlbook of 


We cun convert un octnl number into binary number by re 
igil of octal number into ils binary equivalent in a 3-digit forrrun^ < 
clow in the table. as $1}, 


OCTAL Nt JIM HER 

IIINAKY EQUIVALENT 
(Croup of 3 iliKits) 

0 

0 0 0 

1 

0 0 1 

2 

0 1 0 

3 

0 1 1 

4 

1 00 

5 

1 0 1 

6 

1 1 0 

7 

1 1 1 


\ 


KXAIMI’LK 5.6 Change (lie Octal number (236)« into its Octal equivalent 
SOLUTION: Starting from leftmost digit, 2, 3 and 6 numbers have bin 
equivalent in three digits format as, (010), (ON) and (I 10) respectively^ 

Thus (236) K = (010 011 110) 2 


EXAMPLE 5.7 Change binary number (1001 11001101)2 into Octal number. 
SOLUTION: 

(101 I I I 00 101 )2 = 010 111 100 101 (Groups each having 3 binary digits) 

= 2 7 4 5 (Equivalent octal digit for each binary group) 

Thus (1001 11001 101 ) 2 is equivalent to (2745)# in octal system. 

5.7 THE HEXADECIMAL NUMBER SYSTEM 


The Hexadecimal number system consists of 16 digits 0, 1, ... 8, 9, A,B, 
C, D, E and F. The alphabets A, B, C, D, E and F arc used to represent decimal 
numbers 10, II, 12, 13, 14 and 15 respectively. In this number system the base is 
16. The next numbers after F will be 10, I I, ... 19, I A, IB, ... IF, and so on. 


CONVERSION OF HEXADECIMAL NUMBER INTO BINARY 
EXAMPLE 5.8 Change hexadecimal number (5C7)| 6 into its decimal equivalent. 
SOLUTION: I6 2 (=256) I6'(=i6) 16° (=i) 

Since (5C7 )h, = 5 C 7 

= 5 x 256 + 12 x 16 + lx 1 
- 12X0 -t-192 +7 

.\ (5C7)i 6 = 1479 

CONVERSION OF BINARY NUMBER INTO HEXADECIMAL 

Conversion of a binary number into Hexadecimal number is very si 
Start breaking up the binary number from right into 4-bits group, each having 
binary digits. Next assigning equivalent hexadecimal digit to-each group- 
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EXAMPLE 5.9 convert binary number 10010011101 into hexadecimal number. 
SOLUTION: 

As (1001001 1 101) 2 = 0100 1001 1101 in binary system 

(10010011101) 2 = 4 9 D in Hexadecimal system 


Thus (10010011101)2 in Hexadecimal number will be 491) 


Table 5.4 4-bit group ol Binary equivalent for each Hexadecimal digit. 


Hexadecimal 

Number 

Binary Equivalent 

(4-bit group) 

Hexadecimal 

Number 

Binary Equivalent 

(4-bit group) 

0 

0000 

8 

1000 

1 

0001 

9 


2 

‘LHW'-'JiMiliVIiMaaafei 

A 

1010 

3 

0011 

B 

1011 

4 

0100 

C 

1100 

5 

0101 

D 


_i_ 

0110 

E 

1110 

1 7 

0111 

F 

mi J 


Table 5.5 below shows decimal numbers from 0 to 20 and their equivalent 
numbers in Binary, Octal and Hexadecimal system. 


TABLE 5.5 Binary Octal and Hexadecimal equivalent for Decimal Numbers 


| Decimal Number | Binary equivalent 

Octal Equivalent 

Hexadecimal equivalent 

0 

0 

0 

0 

1 

1 

1 

1 

2 

10 

2 

2 

3 

11 

3 

3 

4 

100 

4 

4 

5 

101 

5 

5 

6 

110 

6 

6 

7 

111 

7 

7 

8 

1000 

10 

8 

9 

1001 

11 

9 

10 

1010 

12 

A 

11 

1011 

13 

B 

12 

1100 

14 

C 

13 

1101 

15 

D 

14 

1110 

16 

E 

15 

1111 

17 

F 

16 

10000 

20 

10 


5 8 NUMBER CONVERSION 


We in general use decimal number system in our daily life. However, 
binary number system being suitable is used in digital computers. Other number 
systems are used for coding and storage purposes. Thus inter-conversion of 
numbers from one number system into other number system becomes important 
for computation and data processing in digital computers. 
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BINARY TO DECIMAL CONVERSION 

To convert n binary numbei into its dccimsl equivalent, add tbg ^ 
equivalent of each position occupied by all the I’s in the binary number. Cc \| 

EXAMPLE 5.10 Convert binary number 10110 into decimal number. 
SOLUTION: 

16 8 4 2 1 -—(Position V a | Ue) 

(10110)2 - I 0 | I 0 

1x16 10x8 + I x4 + I x2 4 Ox I 
16 + 0 + 4 + 2 +0 

( 10110)2 (22),o 

DECIMAL TO BINARY CONVERSION 

To convert a decimal integer into its binary equivalent, progressive], 
divide the decimal number by 2, noting down the remainder taken in reverse order 
to form the binary equivalent. 

EXAMPLE 5.11 Find the binary equivalent of decimal number 50. 
SOLUTION: 


I 10 0 10 

Hence (50),o = (I 1001 0)2 

OCTAL TO DECIMAL CONVERSION 

To convert an octal number into its decimal equivalent, multiply the fac 
value of each digit by its position value to find the decimal equivalent ot eac 
digit, their sum will be the decimal equivalent of the given octal number. 

EXAMPLE 5.12 Convert octal number 3057 into its equivalent decimal numbe 



SOLUTION: 

(3057)« 


S'(=512) 8'(=64) 8 1 (=8) 8° (=1) 

3 0 5 7 

= 3x512 + Ox 64 + 5x8 + 7x1 

1536 + 0 + 40 + 7 


«— (Position Value 


/. (3057)* » (1583),0 

An alternate method to convert an octal number into its decimal equivalent 
on next page. 
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TK RNATK METHOD 


Thus (.3057 ) s =(1583) io 

EC1MAL to OCTAL CONVERSION nroofessively dK ide the 

To convert decimal integer to its octal equivalw . P = to obtained its 
ecimal number by 8 and note down the remainder m reterse 

Convert rtee.,1 — 1*3 - i» 0- 

-, 


8 

1583 

8 

197-7 

8 

24 -5 

8 

3 -0 


r o -3 


3 0 5 7 

Hence (1583)io = (3057)« 

EXADECIMAL TO DECIMAL decimal equivalent, multiply 

To convert a Hexadecimal nu (q find , he decimal equivalent of 

ie face value of each digit to !t * P osl equjva ient of the given Hexadecimal 
ach digit, their sum will be the decim 

umber. , . . al n „ m ber 3F8A into its decimal equivalent. 

•XAMPLE 5.14 Convert hexadecimal number 

iOLLITTON: 16 r (=2S6) 16'(=16) 1»VD 

(3F8A),6= 3 x 4 3 0% + 15 x 256 + 8 x 16 - 10 x 1 

= 12288 + 3840+ 128 + 10 

(3F8A)l6 = '“f*. for lhe conversion of Hexadecimal number into decimal number 
An alternate method for 
is described on the next page. 
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Al, IKK NATE METHOD 


x (6 
4X 
115 
63 
x!6 
loos 
+H 
1016 
x 16 
16256 
+ 10 
16266 


Tims (3F8A)| ft = (I6266), 0 

decimal ro hexadecimal CONVERSION 

divide the decimal number by’16and note townie Pr ° gressi ^ 

form hexadecimal equivalent. remainder in reverse 0lder 


SOLUTION: 


16 

20154 

16 

1259— 10 

16 

78— 11 

16 

4—14 


0— 4 


e quivalea 


= A 
= B 
= E 


1 

4 


i 

B 


5.9 


Hence (20154) 10 = (4EBA), 6 

represent,ng of numbers us,ng complements 

N such that their sum^N to 10 "° f h nUmber N ' S an °‘ her n ™ to 

of digits in the number N For examnU , ° ’ Where ex P onent n is the numb,, 
EXAMPI F s p l u P complement of 2 is 8 , and that of 4 is 6 . 

EXAMPLE 5.16 Find the complements of (i) 25 fin 468 /-nno 7 

SOLUTION: K ) ( ' 468 and ( ,n ) 3097 

i) Complement of 25 = 10 2 — 25 =75 

ii) Complement of 468 = 10 3 -468 = 532 ' 

iii) Complement of 3097 = 10 3 -3097 = 6903 


25 + 75 
468 + 532 
3097+ 6903 


= 100 
= 1000 

= IOOOO 
In 3 


similar manne^Ts complement aTa T° 1^7^ '° * com P len,en,S „ 0 

their sum is eoml tn ^ , i a num ^ er N is another number N such 

the number N For example V c 3 " ' ° , wl ' ere ex P onem n is the number ol < Jl ? lh 

example 9 s complement of2 is 7. and that of64 is 35. 
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25 t 74 99 

46X > 551 799 

30971 0902 7999 


v,\MPLE 517 Find the 9 s complements of (i) 25 (n) 40X nnd (i") 5 

SOLUTION: 

i) 9 s Complement of 25 = (10' I) 25 74 

K) 9 s Complement of 468 = (lO’-l) - 468 551 

iii) 9 s Complement of 5097 = (I0 4 -I) - 5097 - 0902 

rOMPLEMENT OK A BINARY NUMBER binary 

In modem digital computers binary number system is used, 
numbers have either 2 s complement or 1 s complement. 

rs COMPLEMENT OF A BINARY NUMBER sublra cling the 

2 's complement of a binary number can e. . umbcr . 

number from 2 " where n is the number of digits m the b, ^ ^ 

EXAMPLE 5.18 Find 2 s complement ol (i) KH (») 

SOLUTION: (I) 2 s complement of 101 =2^-10^ 

= 011 

(ii) 2 s complement of Id 10 “^^"°| 0 i , 0 

= 01010 

(iii) 2 s complement of 10101 - 0 Q , Q , 

= 01011 

I S COMPLEMENT OF A BINARY NUMBER^ ^ ^ 2 s |t 

can fr ° m <2 " - WhCre " 15 1116 
number of digits in the given btnary number. 

EXAMPLE 5,9 Find I s complement of he Rowingbinary numbers- 
(i) 101 (U) 1U1 3 

SOLUTION: (i) 1 s complement ofl 01 IJ 1Q1 

=-ui- iau 
= 010 • 

<«> is complement of 10110 

= 11111-10110 

= 01001 
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( 111 ) I s complement of 10101 - (2^ - I) j ()() 

(100000- I, 01 
= 11111-10101 0, °| 

= 01010 

1 s complement of a binary number can be obtained on replacing a || 

and 1 s by 0 s. For 2 s complement of a binary number, add 1 in its 1 r ' ts 0 s bw, 

s c ompi em y » 

EXAMPLE 5.20 Find I s and 2 s complement of the following binary ^ 
(it 10 (iil min ^- Ulll ben 


(>) 10 (ii) 1010 (iii) 10001 berS: * 

SOLUTION: (i) I - s complement of 10 =01 (replacing o s by i Sana, 

2's complement of 01 =01 + 1 (adding i in i scom D u SI>VOs i 

= |0 men| i 

(ii) I’s complement of 1010 =0101 (replacing Os by i sancn 

2 s complement of 1010 =0101 + 1 (adding 1 in I s comp,^ 1 

(iii) I \s complement of 10001 =01110 (replacing0sby Hand , sh „ 
2-s complement of 10001 = 01110 +1 (adding , in n compel * 

= 01111 1 

5.10 BINARY ARITHMETIC 

One of the major advantages of the binary number system is the ease win, 
which arithmetic operations can be performed in digital computers. Very f e , 

rules and no tables is required to remember to solve any addition, subtraction 
division multiplication or problem. 011 

ADDITION 

Addition has the following four rules. 

(i) 0 (») 0 (ii,) | 


0 

+ 0 
0 


+ 0 


EXAMPLE 5.21 Add the binary numbers J101 and 101. 
SOLUTION: Bin ary System Decimal 

HOI 

Adding 101 4- IQI Adding decimal equivalent ■ 

-_I00I0_ Answer “ 

EXAMPLE 5.22 Add the binary numbers 11001 and 1110. 

SOLUTION: Binary Svstpm n . 

Decimal Equivalent 
11001 - 

- Adding 1110 — -f 1110 Adding decimal equivalent + 
-_ I00LLL Answer ~ 
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y ^ 23 Add the binary numbers 10110. 1011 ami I Id 


sO lL 


riON: 


Binary System 

mm. . » 

Adding 1011 * 1011 Adding decimal equivalent - 

100001 *' 
Addinf* 1101 H 1101 Adding decimal equivalent _2— 

101110 Answer -- L 


^'^Subtraction of binary numbers is carried oul by complement s met 
... 2 s complement or I s complements. 
t, ' h '.,’p. r S.24 Subtract the following numbers in binary system 
EX mOIOIh from ( 10010)2 and di] < 10001)2 from (11010)’ 

-oi |OI (Adding O s on the left to make equal 
(i) Binary number 1101 ££ * both the numbers) 


2 s complement of 01101 - 10011. 


00 10 
001 I 


Adding 2 s complement of 1101 1 } LL 

Dropping ( or ignoring) the carry [•©00^0 


Answer 


Thus (10010)2-0 101)2 = ( 101): 

(ii) 2 s complement of 10001 =01111 


0010 


11010 

01111 


Adding 2 s complement of 10001 _ () — 

Dropping (ignoring) the earry T® 01 001 


Answer 


0100 


•'.Thus ( 11010 ):-(10001):-( 1001): 

1 s C nr n p lpmen * Method 

uni -01101 (Adding 0 s on the left to make equal digits in 

0) Binary number 1101-01101 ^ £ numbers)) 

1 s complement of 01101 - 10010 10010 

Addina l s complement of 1101 ^ 1U01() — 

©00100 

Adding the carry u + 1 
Answer 001 01 

Thus ( 10010 ):-(1101)2 = ( 10,) - 
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. ^1^5.23 Add the binary numbers 10110, 1011 and 1101 

^ „T|ON: Binary System Decimal 

10110 

Adding 1011 + 1011 Adding decimal cquivalcn 


Decimal Kquixalenj 


10110 


22 

1011 

Adding decimal equivalent _ 

11 

100001 


33 

1101 

Adding decimal equivalent __ 

i 13 

101110 

Answer 

46 


subtraction . 

Subtraction of binary numbers is carried out by complement s mclio 
ther by 2 s complement or 1 s complements. 

rVAMPLF 5.24 Subtract the following numbers in binary system, 
k (i) (1 101)2 from ( 10010)2 and (ii) (10001 h from (1 1010)2 

2 rnm pleme nt Method 

— 7T Binary number 1101 =01101 (Add.ng 0's on the leluo make equa 

' digits in both the numbers) 

2 s complement of 01101 = 10011. 

10010 

Adding 2 s complement of 1101 + 10011 

Dropping ( or ignoring) the carry r® 00 ' 0 ' 

Answer 00101 

Thus (10010b - (1101)2 = ( 101)2 

(ii) 2 s complement of 10001 =01111 
v 11010 

Adding 2 s complement ot 10001 ^ 01''' 

Dropping (ignoring) the carry f® 0 ' (> ^ 1 

Answer 01001 

-Thus (11010)2- (10001): = ( 1001): 

l < romplement Method, 

m Binary number 1101=01101 (Adding 0 s on the left to make equal digits in 
1 ' J both the numbers)) 

1 s complement of 01101 = 10010 10010 

Adding I s complement of 1101 _ "10010 _ 

©00100 
Adding the carry u + | 

Answer 00101 

Thus (10010): - (1101) 2 = ( 10D: 


_ J 
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(ii) I s complement of 10001 OHIO 

Vldmg I s complement of 10001 

Adding the earn' 

Answer_ 

Thus (11010): (10001 ) 2 = ( 1001 ) 2 

MULTI PLICATION 

Multiplication has the following four rules. 
(i) 0 (ii) 0 (Hi) 

X 0 V I 


I 1010 
+ 0 I I I 0 

© 01000 


0100 


(iv) 


0 


0 


x 0 
x x 


X I 


_ ___ " 

The above rules can be reduced to only two rules. That is only 7xP^~l 
lor all the remaining combinations, the result will be zero (0). 

JEXAMPLE 5.25 multiply the binary numbers 1101 by 101 

SOLUTION: 

Binary Number 


and 



1 

1 

0 

1 

x 


1 

0 

1 


1 

1 

0 

1 

0 

0 

0 

0 

X 

1 1 

0 

1 

X 

X 

1 0 0 

o’ 

0 

_0 

1 


Decimal Equivaipnt 

1 3 
x 5 


<—Partial product 
<—Partial product 
<—Partial product 
Final product 


Binary Multiplication is a series of additions It needs nr, a 

carries (except in adding partial products) ' d bles and n0 

EXAMPLE 5.26 Multiply the numbers 10001 by 1100 in binary system 
SOLUTION: . V system. 




1 

0 

0 

0 

1 


X 


1 

1 

0 

0 

1 

0 

0 

0 

1 

X 

X 

1 0 

0 

0 

I 

X 

X 

X 

1 0 

0 

0 

f 

T 

0 

0 


<—Partial product—> 
<—Partial product—* 
<— Final product —* 


Decimal Equivalent 

1 7 

x 1 2 

3 4 
I 7 x 


2 0 4 


instead Dositionvaln eXan ??!? d^'iplication by 0’s is omitted being unnecessary 
posit,on value ,s shifted towards left as many places as many 0's occur. 
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Dl Division can also be done in the usual way. By long the 

, ihiracted from the dividend and a I is placed in the quo ien 
left. If the divisor cannot be subtracted, then a 0 is placed in t ic quo 

FXAMPLE 5.27 Divide the number(11101 )2 by (1 0 1 >2 binay system 

/i_r kimticnt 


SOLUTION: 


Divisor —> 1 0 ' 


Quotient 

-Dividend 


0 0 I 
TT1) 


1 ^_ 

j (j Q <— Remainder 

Thus (101 h divides (11101 ) 2 by (101 h times with a remainder ol < 100)2 
EXAMPLE 5.28 Divide ( 11101010)2 by (101 ) 2 ^Quotient 

SOLUTION: ri-rT^TTni ^Dividend 


Divisor 


10 11 

j T <—Remainder 

Thus (1011 ) 2 divides (11.0,010, 2 by < 10,01,2 t’ m - a rernairrder of (11 ) 2 . 
P1XFD AND FLOATING POINT NUMBER REPRESENTATION 

In mixed numbers the position of 8 reprlsente^in two 

™ ^r.iS Z i"”« . roaling-poinl 

rxiv“ “'S 

decimal point fixed between two digits. For example. 2. /. 

n n aTING POINT REPRESENTATION 

numb 0 eTare 0 expre-ed using floating point representation. Floating-pom, 
representation has the following three components. 

I} The mantissa also called the argument. 

ill) The exponent also called the characteristic 
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In this method a number is expressed as a combination of a ITj ^ 
exponent. The mantissa is kept less than I but greater than or Cqu ? ni \ 
illustrated in the examples given in the table below. to q f 

Table 5.6 Showing decimal numbers in Floating point representation 
P Fixed noint ! ~~ Floating point ReprePmmbP^^ 


Fixed point 
Representation 

435.0 

43500.0 

0.00435 

29580.2 

0.000066 


Scientific Version 
0.435 x 10 : ' 
0.435 x 10 5 
0.435 x 10' 2 
0.295802 x 10 5 
0.66 x 10 4 


Xom^nte^^^ 

+ 0.435 E +5 
+ 0.435 E -2 
+ 0.95802 E~+5 
+ 0.66 E -4 


In case of binary numbers, the radix takes the value 2 For the cxdc 
Table 5.7. below illustrates binary numbers in floating point format. 111 

Table 5.7 Showing binary numbers in Floating point representation 


FiypH nmnf IU 

Floating Point Representation 

Representation 

^riPnfifir V^rtinn 

| Computerized Version 



Fraction 

i 1 Exponent 

(H)2 

0.1 lx 2 2 

011 00000 

o7o~ 

(101.101)2 

0.101 lOlx 2 3 

01011010 

011 

(0.00I011) 2 

0.101 lx 2' 2 

01011000 

-010 

(1101.11)2 

0.110111 x 2 4 

01101110 

100 

(11011.01)2 I 

0.1101101 x 2 5 

01101101 

101 



In the memory location only the mantissa and the exponents are stored. 
Radix always assumes the same value {(I0) 2 =2 for binary} which is not stored. 
Binary numbers shown in Table 5.7 can be represented in a 16-bit register using 
8-bits for the mantissa and the exponent while the remaining two bits are used as 
sign bit each for mantissa and the exponent. For positive numbers sign-bit is 0 and 
for negative number sign bit is 1 as shown below in Table 5.8. 

Table 5.8 Showing binary number s with sign bit in Floating point representation 

I Floating-point Floating-point representation in 16-bit register 1 

representation in - SIGN BIT _uurcgiiiei j 

Scientific Version ,, - Mantissa —~ r -r t I 

0.11 x2 0 0 i i 0 n n rTT^TT t „ i _ 

-°- 1011x2 4 a j. i tt Ftt rirffflTrrd 

o.i 101101 x 2 0 'iTrrr^irh-T-rrz—r—-■ 4-4-4-.-LL±L r J 


Mantissa 


-- Exponent 


1 1 

TT 1 


1 0 0 


0 0 1 1 
IT o ' i i 


i o 
i i 


J_L° 

Tlo 
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Kloating-poim representation makes the 
,„eteases the range ol numbers that can be stored 
,, t CODING SCHEME 


computation simpler an«J also 
m a given memory location. 


^ed*in^the' eroun'nf Cd ^ h " ' ' nform ntion in a digital system is 

represent. I o bits arranged in sequence. The number of bits in tbc 

Jata sequences processed by a given computer is called its word size. An X-bit 

microprocessor can retrieve process, store and transmit data or instructions in X- 

b" or ° nC by i? '™ rd Slmilar 'y «* word size of a 16-bit microprocessor is two 
bytes long. The language ol electronic computers is binary therefore all the 
numeric or non-numer,c data must be converted into binary language. This is 

calle co tng. o ln g is the process ot representing all the numeric or non- 
numeric intormation in binary digits.. 


5.12 CODES USED IN COMPUTERS 

Digital computers use binary numbers for performing arithmetic 
operations on ata. omputers read input number data and print answers in 
decima num ers. 1 ferent types of codes arc used to represent numerical data, 
one of which is binary-coded decimal (BCD). 


BINARY-CODED DECIMAL (BCD) 

In BCD code, each decimal digit is represented by its four-bit binary 
equivalent instead of converting the entire decimal number into its pure binary 

equivalent. For example the BCD code for a decimal number 948 will be as 
follows: 


Decimal 9 4 8 

BCD 1001 0100 1000 


Hence the number (948) 10 in BCD code = (1001 0100 1000) 2 

ALPHANUMERIC CODES 

BCD code could represent only a maximum of 2 4 = 16 combinations, 
when the data contains letters and symbols in addition to numbers then 6-bit BCD 
code was used. A 6-bit BCD code could provide 2 6 = 64 possible combinations to 
represent 64 different characters. Soon it was realized that 6-bit code are not 
sufficient to provide codes for numbers 0 to 9, small and capital letters of 
alphabets and other special characters for punctuation and mathematical 
operations. For this reason 6-bit BCD code was extended to 7 and 8-bit 
a phanumeric codes to represent 128 and 256 symbols respectively. One such 
standard code is a 7-bit American Standard Code for Information Interchange 

(tnr another one is Extended Binary coded Decimal Interchange Code 
CDIC) used in IBM mainframes. 
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THE ASCII CODE 

ASCII is a 7-bit c 
different characters. It 
stands for American 
Standard Code 1 01 
Information Interchange. 
It is the most popular 
codins system tor PC s 
and data communication. 
This code allows 
manufacturers to 

standardize input output 
de\ ices such as 
ke\ boards, printers. \ isual 
display units, etc. An 
extension of ASCII code 
uses 8-bits called as 
ASCII-8 code with an 
extra eighth bit as a 
parity bit. 

The EBCDIC Code 

EBCDIC 

(Extended binary coded 
Decimal Interchange 
Code) is an 8-bit code and 
can provide 256 different 
characters. It is primarily 
used by International 
Business Machine on 
IBM mainframes and on 
other large computers. 
Table 5.9 shows a 
comparison of some 
character representations 
in ASCII 7- bit code and 
EBCDIC 8-bit code. 


code used to handle alphanumeric data havi ng 

Tabled ALPHAM MERIC CHARACTER CODES | N 7 " ^ 

ASCII AND K bit EBCDIC 


Character 

A 

B 

C 

D 

E 

F 

G ~~ 
H 

_ I 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

_ V 

w 

X 


ASCII 

EBCDIC^ 

"Too oooi 

iioo oooT**' 

100 0010 

iioo ooTo"^ 

100 0011 

iiooo oTT" 

100 0100 

iiooo iTo J 

100 0101 

1 1 0 0 0 1 oi 

100 0110 

1 1 0 0 0 1 1 0 1 

100 0111 

1100 0111 ] 

100 1000 

1100 1000 

100 1001 

1 1 00 1 001 I 

100 1010 

1101 0001 

100 1011 

1101 0010 
— 

100 1100 

1101 0011 

100 1101 

1101 0100 

100 1110 

1 101 0101 

100 1111 

1101 0110 

101 0000 

1101 0111 

101 0001 

1101 1000 

101 0010 

1101 0001 

101 0011 

1110 0010 

101 0100 

1110 0011 

101 0101 

1110 0100 

101 0110 

1110 0101 

101 0111 

1110 0110 

101 1000 

1110 0111 

101 1001 

1110 1000, 

--— 

101 1010 

1110 1001 

oil 0000 

1111 0000 

011 0001 

1111 oooi_ 

011 0010 

1111 001 0 __ 

oil 0011 

1111 00 1 1 __ 

011 0100 

1111 01 0 0_ 

011 0101 

1111 01 

011 0110 

mi o2JJL-. 

011 0111 

1111 o 1 1 J_ 

011 1000 

1111 i o_ojy_- 

011 1001 

mil oo^J 
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summary 

Digital computers respond numbers , 
lessors. Numbers, tacts, names etc are ' ri “ her than leUers - called dala 
P r ‘ bcr system also uses two digits 0 and , ? resen,cd b y symbols. As binary 
flU d in electronic computers. ’ tnere fore binary number system is 

p AT A AND INFORMATION 

The computers work on data DATA’ 

Jaia is a,ranged to become meaningful, i, is caSnfomattn ° f ^ ^ WhCn 

T VPES of data 

In computers data items can be . 

Numenc Data. Alphabetic Data and the Alphanumenc°D«a 8 ' hree 

number system 

nu ? ers ' Therefore dala a " d instotetions must 
represented in a numeral format. Various number systems used are decimal 

number sys em, binary number system, octal number system and hexadecimal 

number system. We, in general, use decimal number system in our daily life. 

However due to the binary nature of electronic devices, binary number system 

has been found to be the most natural and efficient system for modem digital 

machines. Other number systems such as Octal and Hexadecimal number systems 

are used for coding and storage purposes. Moreover the conversion of a binary 

number into octal or hexadecimal number and vice versa is quite simple 

THE BINARY NUMBER SYSTEM 


The ON/OFF positions of electronic switches in a digital computer 
correspond to binary digits 0 or 1. In binary number system any number can be 
expressed by the digits 0 and 1 only. The place or position value of each digit, in a 
binary number, is twice the place value of the digit on its right. A number in 
decimal number system can be converted into its binary equivalent. 

NUMBER conversion 

Thus inter-conversion of numbers from one number system into other 
ec °mes important for computation and data processing in digital computers. 

^PRESENTING number using complements 

in binary number system 2’s complement and l’s complement of a 
^tnber N is obtained by subtracting the binary number N from 2 n and 2" -1 
1 spectively, where exponent n is the number of digits in the number N. To find 
P s C ° m Plement of a binary number, simply change all its l’s into 0’s and 0’s into 
whil e to find 2’s complement of a binary number add 1 in its l’s 
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^ ^ ^j^pyicr pert *kto* subtraction using the pnnupj, 


of 




ujjcracfiwn or uompi r 

B|N\kt \RITHMEIK 


[) \K1 I *• " * - * * 

lr. computers .cry te* rules are required to perform addit*,* 

di*ii>on and rr.u pi.-a on 

HXf.D \>DH.O\TING POINT M MBKk KM’Kf.Sf.N I \ I ION 

r "Yjir.' if. i rr i> rC .'i umber -an be represented , 

* i .t - Pace P.jm Represer.’ation and the Floating Point Representation. 


Fixed Point Representation 

The iccima. point is fixed in it correct position between \t K % 
s^rr ,cr:a*-: l a/., m Pi'.ed Point Repre-e:.tation i or example. . 2.; 008.0 

Floating Point Representation Floating Point Representation 

fIoann;:-point representation ha-> the three components: the mani 
rad. or ba.*, and the exponent. Mantissa and the exponents are stored ir. • 
mem*.ry kx.at.on but not the Radix which is 2 for binary, fo indicate vvhetne* 
nur. ver.. positive or negative ,ign bit 0 or I is used respectively. 

CODING SCHEME 

A single binary digit is called a 'bit'. The number of bits in the & 
sequences processed by a given computer is called its word size. Coding 
process of representing numeric or non-numeric data and instructions in binary 


Codex f.xed In Computers 

Digital computers use binary numbers for performing anthmn 
operation s on data. Different types of codes are used to represent numerical <tei 
one of which is BCD (binary-coded decimal;. 


Alphanumeric Codes 

Codes such as F.BCDIC, ASCII, ANSI or UNICODE have been develops 
adien the data contains letters and symbols in addition to numbers. 

I he ASCII Code 

ASCfl is a 7-bit code used to handle alphanumeric data. An extension- 
ASCII code uses B-hits called as ASCII-8 code with an extra eighth bit as 1 

parity bit 


The EBCDIC Code 

F.BCDIC (Extended binary coded Decimal Interchange Code) is an 
code primarily used by International Business Machine (IBM) and 
compatible computer systems 


8-h 

IB V 
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EXERCISES 

5.01 Complete the following statements 

i) Data is a collection of_. 

ii) Data becomes information when_properly. 

iii) Octal equivalent of binary number 1100010 is --• 

iv) 2’s complement of binary number 1100010 is-_ ■ 

v) In floating point representation, mantises is kept less than 


VI) A 

Tick 

.SC’ll stands for — 

(/) the following statements either True or false. 


i) 

PK. 345 is an example of Alphabetic data. 

True/False 

ii) 

12K is not an octal number. 

Truc/False 

iii) 

In hexadecimal number F is equivalent to 16 in 



decimal number. 

True/False 

iv) 

EBCDIC code is used in IBM and IBM compatible 



computers. 

True/False 

v) 

Binary Coded Decimal (BCD) is a 10-bil code. 

True/False 


5.03 Encircle one choice A, B, C or D in each case. 

i) Binary coded decimal (BCD) expresses each decimal digit as:- 

(A) binary digit (B) byte (C) nibble (D) word 

ii) The number 1000 comes immediately after:- 

(A) 900 (B)FFF (C) 887 (D)499 

iii) The radix of a computerized version of the number (+0.66 E - 4) is:- 

(A) 2 <B) 4 (C) 6 (D) 8 

iv) The number of possible combinations in a 7-bit code arc:- 

(A) 49 (B) 64 (C) 128 (D) 256 

v) Which of the following is a 16 bit code? 

(A) BCD (B) Unicode (C) ASCII (D) EBCDIC 
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5.04 


Match the items given in Column I with those given in Column || 


Column I 

Column II " 

1 ) Mantissa 

a) Nibble 

ii) Radix 

b) Byte 

iii) Exponent 

c) Argument ~ 

iv) BCD 

d) Base 

v) ASCII 

c) Characteristics ^ 


5.06 Describe the importance of binary number system in computers. 

5.07 Convert the following decimal numbers into their binary equivalent 
(i) 47 (ii) 167 fiii) 0.875 (iv) 21.625 

5.08 Convert the following binary numbers into their decimal equivalent:- 
(i) 101101 (ii) 1001110 fiii) 0.101 II fiv) 101.0101 

5.09 Convert the following numbers in decimal number system into their octa 
equivalent: 

fi) 43 (ii) 291 fiii) 168 fiv) 2010 

5.10 Convert the following numbers in octal system into their decimal 
equivalent: 

fi) 27 fii) 372 fiii) 1101 fiv) 2345 

5.11 Convert the following numbers in decimal number system into their 
Hexadecimal equivalent: 

fi) 37 fii) 141 fiii) 532 fiv) 702 

5.12 Convert the following numbers in Hexadecimal number system into their 
decimal equivalent: 

(i) 4F fii) BA4C fiii) FFAD (iv) 29E 

5.13 Subtract: fi) IOIO 2 from 1101 2 fii) 101001 2 from 110110: 

fiii) 111 12 from IOIOI 2 (iv) 10001; from 11100; 

fv) 101 02 from 1001001 2 using l's and 2’s complements 

5.14 What is meant by coding in computers? 

5.15 Describe ASCII code and EBCDIC code. 



Scanned by CamScanner 




BOOLEAN ALGEBRA 



In the previous chapter you have learned that digital computers use binary 
numbers. A digital computer is made up of various types of simple circuits 
arranged and grouped according to the rules of symbolic logic. George Boole 
(1806 - 1876). the founder of symbolic logic presented it as mathematical logic, 
which is now known as Boolean algebra. The significance of these developments 
was not realized at that time. Boolean algebra finds its application to problems in 
the form of statements having answers either true or false. The binary nature of it 
is linked with the computer development. 

Boolean algebra uses algebraic notation to express logical relationship in 
the same way as in ordinary algebra to express mathematical relationships. As all 
the electronic switching devices/circuits have two discrete states that is ON and 
OFF states therefore the two-valued Boolean algebra, which deals with these 
switching circuits, is also called switching algebra. 

6.1 ELEMENTS OF BOOLEAN ALGEBRA 

In Boolean algebra an expression can be formed using binary variables, 
constants, symbols of logic operations and the parentheses. 

boolean constants 

In Boolean algebra a set of constants has only two elements 0 or l. Thus a 
Boolean constant is either 0 if not 1 or is 1 if not 0. 

boolean variables 

The variables used in Boolean algebra can be represented by letters of the 
alphabet such as A, B, C, ... x, y, z etc. Each variable must take one of the two 
v alues; 1 or 0. These two values may be given different names such as true or 
false; yes or no; high or low; up or down; ON or OFF etc. 
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, nPFR-VTORS 

logical • . hree basic operators, one 

In Boolean algebra 1 K 'e > ^ ()k , s s hown in tabic 6.1 
, . hiii'ir\ opcratoi A- 

lT; '" J ' ' . ■ r,.nr,>ciil 'ariousl.ocica l <)n>r at io n ' 

- -' vl " • 

-^-rrr^T,r Rar I - > Negation of the value. 

Logical addition 
Logical multiplication. 


1 


NOT 

OR 

AND 


Prime ( / ) or Bar ( ) 

Plus (+) or Onion ( U ) 
Dot ( •) or Intersection (i )_ 


Truth Table 6.2 fftr 


X 


0 

T" 

1 

or- 


NOT OPERATORS 

NOT operation is a unary operation, 
negation of a quantity on which it operates. NOT ot a 
variable ( let X I is represented by putting a bar o\c 
it. Let the result is expressed by Z such that, 

and is read as Z is equal to NOT of X or complement of X. It means that Z is* 
what X is. It is illustrated in the truth table 6.2. 

Truth Table 6.3 for 

OR OPERATION OR OPERAT ION 

In Boolean algebra OR operation means 
logical addition and is represented by plus sign 
between two variables. For example 

Z = X OR Y = X + Y 

It is read as Z is equal to X OR Y. The 
resulting variable Z assumes the value 0 only if all the variables are 0, otherwise- 
will be 1 if one or more variables are 1. The operation OR is illustrated in Trni 
table 6.3. between the variables X and Y. 

and operation Tru,h Tab,e 64 f< " 

In Boolean Algebra the operation AND 
means logical multiplication and is represented 
with or without a dot between the variables as 

Z = X AND Y = X • Y = X Y 

It is read as Z is equal to X AND Y. Thus Z 
is 1 only if X and Y both have value 1 otherwise Z will be 0 if either or hot 
and Y are 0 as illustrated in Truth table 6.4. 


X 

Y 

z 

0 

0 

0 ' 

0 

1 

1 

0 

0 

1 

1 1 

1 

1 


AND OPERAl 

noN ^ 

X 

Y 

_ 

0 

0 


0 

1 


1 

0 

J)_ 

1 

i~J 
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6 3 BOOLEAN expression 

In Boolean algebra an expression is a logieal statement whieh is either true 
or false. In Boolean expicssion, statements are represented by variables eonncctcd 
or operated by logieal operalois. Let us study the statements A. B. C. D, F and F. 

Statement Logical value 

A . The Sun sets in the West. True 

B . The Sun does not set in the West. False 

C. lam not sleeping 7 Rie 


I am sleeping 

Pencil is bigger than von 

18 <25 


False 

False 

True 


We can lorm Boolean expressions as given below from the above 
statements being tine or false. (Note that questions and exclamations are not 
included as they do not form logical statements). 

A = True D = False 

B - False E = False 

C = True F = True 

Giving value 1 to the true expressions and 0 to the false one, we get 
A = 1 D = 0 

B = 0 E = 0 

C = 1 F = 1 

Consider statement B. It is the negation of statement A. Thus 

B = A (NOT of A) 

But A = 0 (0 A = 1) 

B = 0 

Similarly statement D is the negation of statement C. Hence 
D = C (NOT of C) 

But C = 0 (0C=l) 

D = 0 

We can also construct compound statements joining simple statements by 
some logical operator which can be written in Boolean expression such as 

He is happy AND he is rich = True / False 

The above expression will be true only when both the statements are true 
otherwise the expression will be false if any one ot them is false. 
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* ,ho ,o """ m - c . .^ -ho s . 

Ho iv hungrv OR ho iv thirsts * Tmo False 

ms- J*"' " lM ,v m,c ■•cither of .ho two or both ,l„. 

' V CV,VV ' SM01 '" 1,1 K ' -also onl\ w hen both of thorn are fake 

or» r v uiR's prece de nce 

,v , i. ^ ovprovMon o.m ho evaluated using the followin 

•'*’ • vv; o-' l > operators must follow: ' ln S Pre Ce a 

\ D XP< ®t? l0ns mus - P® scanned from left to right 
*' Parentheses are evaluated first 

"> operations are performed after parentheses, 

v and v aerations are performed next to NOT. 

OR operations are performed at the end. 

P-4 IDENTITN ELEMENTS 

,*L JS* demCm ° ' S “ " Un,1 '> "i* respect to binar, opera, lon0 , 

0 + A = A 

vnd,• " h «*« » «-»m 

1 • A = A 

^ LAW s OF BOOLEAN ALGEBRA 

^sntlaSYYe^ofBooLrreb ° f Th Boolea ",^Algeb,,. These consist, 
the Boolean Algebra and need no proof. " p0stulates are lhe basl ® axioms of 

6.6 POSTULATES OF BOOLEAN ALGEBRA 

propeniKmdU^iremsofBookaValgebr^These 8 ! 1 ’™ "d '° dedUCe 1 

Some of the baste axioms of Boolean algebra are - n °' a "' V P 

Axiom 1. (Existence of identity elements) 

value JheTo YTsuc" A ^ B be, °"® in ‘ “ a * These elements 

S A *0 - A and 

*>) A • 1 = a 
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^xiom 2. (Commutative Law) 

The binary operators (+) and (.) are commutative over the elements A and 
B belonging to set K since 

a) A + B = B + A and 

b) A • B = B • A 

Axiom 3. (Associative Law) 

If elements A, B and C belong to a set K then according to associative law 

a) A + (B + C) = (A + B) + C and 

b) A • (B • C) = (A • B) • C 

Axiom 4. (Distributive Law) 

According to the distributive law 

a) A • (B + C) = A • B + A • C and 

b) A + (B -C) = (A + B) -(A + C) 

Axiom 5. (Existence of inverse) 

For every element A belonging to set K there exists an element A 
belonging to the same set K such that 

a) A + A = I and 

b) A • A = 0 

DUALITY PRINCIPLE 

The axioms of Boolean algebra have been listed in pairs as part (a) and 
part (b) One part may be obtained from the other if the binary operators (+ and . ) 
as well as the identity elements (0 and 1) are interchanged. This is an important 
property of Boolean algebra. This property is called the duality principle. In 
Boolean algebra the values of identity elements and the elements of a set K are 
either 1 or 0. When we apply duality principle, wc interchange the operators OR 
(+) and AND ( . ) and replace 0's by 1 's and 1 's by 0's. For example if we apply 
duality principle on axiom 5 (a). We get 

A • A =0 or A • A = 0 

Here A is replaced by A , A by A, operator “+' is replaced by operator *•* 
and 1 by 0. The expression so obtained is axiom 5 (b). 

6 7 TRUTH TABLE 

A truth table is a table that shows the result of a Boolean expression for all 
the possible combinations of the values given to the variables related to the 
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operators in the expression. For example, the Tiuth Tables 6.8 f 0r 
AND, OR and NOT given below clearly define these opciators. 

___ . . /Mirrn A TIMMQ A Mh OP .m,l 


0| N 


| AND OPERATION ] 

A 

B 

OQ 

< 

II 

X 

0 

0 

o 

0 

1 

0 

1 

0 

0 

1 

1 

1 


OR OPERATION 


F 

B 

rr 

0 

0 

1 

I 

0 

1 

1 


| NOT 

II_A 

xF 

n " 

j 

i 

Ft 


6.8 THEOREMS OF BOOLEAN ALGEBRA 

Boolean algebra is useful in changing Boolean expression or y 
corresponding logic circuits into different, functionally equivalent but sirripi, 
forms. This helps to design a logic circuit to realize a given set of combination 
functions using minimum number of gates. 

There are some theorems of Boolean algebra that are of fundament; 
importance. These are helpful in simplifying Boolean expressions. Thes 
theorems can be proved with the help of the truth table or postulates (axioms) o 
Boolean algebra described above. These theorems are: 


THEOREM 1: (Idempoten! laws) 



(a) A + A = A (b) 

> 

• 

> 

II 

> 

PROOF: (a) 

L.H.S. = A + A 



= (A +A) - I 

[by axiom 1 (b)] 


= (A + A) • (A + A ) 

[by axiom 5 (a)] 


= A + (A • A ) 

[by axiom 4 (b)] 


= A + 0 

[by axiom 5 (b)] 


= A 

= R.H.S. 

[by axiom 1 (a)] 

(b) 

L.H.S. = A-A 



= A-A + 0 

[by axiom 1 (a)] 


= A • A + A . A 

[by axiom 5 (b)J 


= A • (A + A ) 

[by axiom 4 (a)] 


= A • 1 

[by axiom 5 (a)J 


= A 

= R.H.S. 

[by axiom 1 (b)J 
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THEOREM 2: (a) A + 1 - 1 

PROOF: (a) L.H.S. = A + (A+A) 

= (A +A) + A 
= A + A 
= l 

= R.H.S. 

(b) L.H.S. = A-0 

= A-(A - A) 

= (A - A) - A 

= A- A 
= 0 

= R.H.S. 

THEOREM 3: (absorption Law) 

(a) A + (A • B) = A 

PROOF: (a) L.H.S. = A + (A • B) 

= (A • 1) + ( A • B) 
= A • (1+ B) 

= A- 1 
= A 

= R.H.S. 

(b) L.H.S. = A-(A + B) 

= (A + 0) • (A + B) 
= A + (0 • B) 

= A + 0 
= A 

= R.H.S. 


(b) A-0 = 0 

[by axiom 5 (a)J 
[by axiom 3 (a)J 
[by axiom 1 (a)] 
[by axiom 5 (a)] 


[by axiom 5 (b)] 
[by axiom 3 (b)] 
[by axiom 1 (b)] 
[by axiom 5 (b)] 


(b) A . (A + B) = A 


[by axiom 1 (b)] 
[by axiom 4 (a)] 
[by theorem 2 (a)] 
[by axiom 1(b)] 


[by axiom 1 (a)] 
[by axiom 4 (b)] 
[by theorem 2 (b)] 
[by axiom 1 (a)] 


THEOREM 4: (Involution Law ) A - A 

It states that double complementation has cancellation effect. This can be 
proved by the method of perfect induction as shown in truth table 6.9. In this 
method a relation is checked by a truth table. 

Truth Table 6.9 


f—-*“-- 

— 

_ 

A 

A 

A 

0 

1 

0 

1 

0 

1 
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IIII.OREM 5: {Demurgun \ Law ) 

(a) * A • B 

PROOF: (a) L.H.S. * A * B 

= A + B 

- A • B 

- R.H.S. 

(b) L.H.S. - A • B 

- A T B 

- A + B 

= R.H.S. 


(b) A • B = a + B 

(hy duality prin C j^ 

(by duality p rincip|e| 


6.9 BOOLEAN FUNCTIONS 


A Boolean function is an expression which can be formed by w 
variables, the two binary operators {OR and ANDJ, one unary operator Not 
parentheses and equal sign. The function assumes the value either 0 or I f or 

values ol the variables. Consider a Boolean function F formed by two variable^ 
and B. Such that: 


F = A + A • B 

The function is equal to 1 if A = 0 or if A = 1 and B = 0 otherwise F = o 
lor all the remaining combination for the values of A and B • A Boolean function 
can be represented in a truth table. To represent function F in a truth table requires 
(2 = ) 4 rows - Since there are two binary variables A and B and each can have 
value 0 and 1 and so four combination of A and B will be possible. In Boolean 
expression the^ literals A and^ B are assigned value 1 then their complements 
expressed as A ( A bar) and B ( B bar) are designated 0 value. 


Truth Table 6.10 for F = A + A • B 


A 

B 

F 

0 

0 

1 

0 

1 

1 

1 

0 

1 

L 1 

1 

0 


From the truth table 6.10 we find that there are three combinations of the 
binary variables for which F = 1 and only one combination for which F = 0. ^ 
value of the function F is 0 for both A = 1 and B = 1 The expression for & 
function F does not contain the term A • B, let us consider some more example 
for function formed by there variables. 


J 
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' i\lPL E 6.1 Construct truth table for the following Boolean expressions. 

EXA V ABC b) A 4 DC. 


ABC *ABC 
A B + A C 


A BC+ ABC A B 


SOLUTION: 

The value of function Fi will be I when A - I, B I and C 0; otherwise 
p will he 0. A Boolean function can also be represented by a truth table. <> 
represent a function in a truth table the number of rows in the table will be ecpia 
to X 10 represent 2* combinations for 3 binary variables each having two values 0 
or 1. The column labeled F| contains either 0 or I. The table shows that there is 
on |y one combination for which the function Fi is I otherwise it is equal to 0. 

Truth Table 6 . II (a) I, AIK, (b) I , A * BC. (c) F, ABC* ABC, 

(d) F| ABC+ABC + AB, and (e) AH 1 AC. 

ROW A B C I F, F 2 1 Fi | F.i Fs 

#i o o o cn“xi ° ° ° 

#2 _0_ __0_ 1 0 1 0 1_1_ 

#3 | 0 ~ 1 0 [ " 0 0 _0_. 0 0 

#4 _0_J_1__0 "0 0_ 1 1 

#5 1 0 0 0 1 0 1 1 

#6 1010111 1 
# 7 1 1 0 1 1 0 0 0 

#8 i i i o I i T i T ol o 

Let us consider another expression (b) representing F 2 . 

F 2 = A + B • C 

Here the value of F 2 will be 1 if either A is equal to 1 or if B - C will be 1 
when B = 0 and C = 1. Table 6.11 shows that A = 1 in the last four rows and B. 
Therefore there are five such combinations for which F 2 = 1. 

Consider another function F 3 given by the expression:- 
F 3 = ABC + ABC 

The function F 3 will be equal to 1 when A = 1, and C = 1 as shown in the 
6 th row when B is equal to 0 and also in the 8 ,h row when B is equal to 1. 

Let us consider function F 4 which is given by the expression:- 
F 4 = A BC + A BC + A B. 

The function F 4 will be equal to 1 when A = 0, B — 0, and C = 1 for which 
the first term A BC is equal to 1 as shown in the 2 nd row or F 4 will be equal to 1 
when A = 0, B = 1 and C = 1 for which the second term A BC is equal to 1 as 
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shown in the 4 ,, ‘ row. 1 4 will also be equal to I when A - | , 


and 


the thud term \B is equal to I as shown in the 5 1 ' and 6 ' ro^ s ^ 
tour combinations ot the values tor variables that make F 4 - | a . * 

-iii . .ih * s n(iu. ^ 


5 1 and h 1 row s 


•it 


Consider the function FT w hich is given by the expression-. 

F> - AH + AC. 

The function F> will be equal to 1 when A = I. B - o. f 0r w ,. 

term A B is equal to 1 as shown in the 5 Ih and 6 ,h rows or F< vvi|| 5 . * 

when A = 0, and C = 1 for which the second term A C will be ' 

shown in the 2 nd and 4 ,h rows. Therefore there are four combination^ Vi 

the function F> = I. These combinations are the same as that for funn. S ,0r 

u,,v -uon f 

6.10 SIMPLIFICATION OF BOOLEAN FUNCTION 

This Boolean expression is simplified as much as possible usm 
rules. For example, consider the functions F 4 and F 5 ^ y 


And 


F 4 = A BC +ABC + AB 
Fs = AB + AC 


The Truth Table 6.10 shows that F 5 is the same as F 4 . Both have id- 
results in each case for all the possible combinations of 0 ’s and l’s of the" 
binary variables A, B and C. Two functions of n binary variables are said 
equal if they have the same result for all the possible combinatioD 1 
variables. Thus function F 4 can be implemented by using the Boolean expr t 
for F 5 which give the same result as that of F 4 for the same number of vara 
The expression for F 5 is simpler than that for F„ since it contains less nun* 
literals. A literal is a primed or unpnmed variable in an expression. 


6.11 ALGEBRAIC MANIPULATION 

hv R° th r Wa> [ t0 ^ impIy 3 Boolean expression is factoring the expre- 
by using Boolean rules. For example consider function F 3 . 

F3 = ABC + AB-C 

Factoring the above expression for simplification. 

p 3 =a-b-c + a- b- c 

= A-(B+B)-C 

^ ^ ^ [by Boolean axiom - (3 ' 

^ ^ [by Boolean axiom i^ 1 


J 
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Wlm'li is tin' simplilietl espirssioii Ini I 
Consider tiinction Is A*B‘( • A*H*( A H 

A • ( li • H) • ( » A *H 

A - I - ( i A -II |by axiom‘<a|| 

A-Ci A- II |by |,h *l 

l\ A • It i A ■ I |by »*"»»»• ^ a »l 

K\AMPl-K ft.2 . ( i literals 

Simplify Ihc Boolean timet ion I piven below to iiiiiiiimuim u 

F A i A B 

SOLUTION: F A i A • B 

(A i A) (A i It) |hya*i<.i»4h> 

I-(A i It) |by-*!<-" «-ll 

(A i HI-I |by 2J*» 

. ( |by axiom Hn>J 

EXAMPLE 6.3 ^ B )o|(;im runc|i(m gjvl;n below lo minimum number of bteralr.. 

F - A - B + ABC i A - B •(' 

<ifil DTION F - A • B + A • B • ( * A • B ■ ( 

SOL -A- B i A • (B i B)• (' [byaxiom4(a)| 

= A • B + A • I • C |by axiom 5(a)| 

= A • 6 + A • C [by axiom Wb>[ 


EXAM Simpnfy the Boolean function I given below to minimum 
F = A • B + A • C t B • C 


number ol literals. 


SOLUTION: 


A • B + A • C + B • C 
A • B + A • C + B • C 
A • B + A • C + B • C (A + A ) 

AB+ AC + BCA ♦ B( A 
ab+abc+ac+abc 
A B (1+C) +_AC(1+B) 
A.B. 1 + A .C. 1 
A . B + A . C 


(by axiom l(a)[ 

[by axiom 5(a)] 

[by axiom 4(a)] 

[by axiom 2 (a),(b)] 
[by axiom 4(a)| 

[by theorem 2 (a)) 
[by axiom 1 (b)[ 
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6,12 MINIMIZATION OK HOOI.KAN KdNCTTON Hv m 

W lllMI I If ll 1 If tf I It ll I I I , . I . i V . • .4 I I I 


. wiion ;i liooleun luiiciion is implemented In | OLMr lf , 

|1 ' S i "' 1 ’ lc lo mmihei ol gules. Ii not onlv redm '' " is 

1 hi,, }\ 


mava'o speed and reliability of Hie ciivuil. We have seen Cwsi H u ,\ 

,i N 10,1 m yi '" in « '""i’ 1 - ... , X: ol >^ 

axaii.ihle, the cxmvvdun .. n.. . :.in- . , . K Iruih , .Mi 


■ ■ ’""i"'-' im.uk,in expression 

,," K ' CN l>ression «m ills.. Iv simplified hv Hie „,m. 
suggested |>y Maurice Karnaugh. ■"•■PP.r.g; , % 

"'K|H C 

KARNAUGH MAI'S 

Karnaugh maps are also used lo simplilv Hooleui e\m . 

"i.ips liansloini a Iruih lahle into a simplilied expression c "" K lar "'.I 

led'uaN ih ! PS " lv " unil, w <" lucral in a Hoolean expressio' 

S mill] xi Ol gales required in digital eireuil lor ik implement!! J " <l ' l " 1 ' 

l-w us consider lunelions I-, and V. will, two variables A and It' 

'-I Alt r AH and 1% AH i A H ' and I. .. 

!.' ! '[ ■' laiullt '»r A I audit 0 while 

l,IA 1 a "d H 0 or A 0 and H I) 

. .™ ~* 

I ruth lnblo6.l2.for F, AH t A M nnd F : A B + A A 

COMBINATION 


me 



Lei us construct a man of ”> v i - a . . . . 

two rows Each sou-m> win i squares consisting of two columns and 

variables' A and X 

complementary A and B lake the value 0 as shown Mow ° “ 

aX_Ib „ Xl u \ B —= .. 


square | square 


square square 


[77 

V 

A It ! 

j A B 

A B 

—. j 


B B 


00 

0 1 

1 0 

11 J 


fiuuri 6.8 (a) Karnaugh map in term of \ ari.*»Me, (h) in term ol the \alue of the variable 
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In the Karnaugh map top left square represents the values 1st square 
table top right square represent the 2 nd square lower leftHenris present 

-trH sauare and lower right square represents the 4th squatt. I he 

‘I; 0 ,,;: Booleatt expression for F, - I are those assigned to .V square and 4 
square. 


\ l 

A \ B 



i A - A AB AB i a 

* v | square square j __ — - === ===r i 

A “ “ A I aTs ab| A [j_ ’-I I 

ll sauare square || || — =L -' 

1 1 ^ - -— (a) U>) 

Figure 6.9 (a) Karnaugh map in term of variable, (b) in term ot the Funtiion 

The square No. 3 and No. 4 is a group having value I lot 1 ^ C J U J 1C _ 

F, independent of the value of the variable B i.e. whether B = <> or B - l • 
value of the function F, is independent of the variable B so the vana e 
dropped from the expression. Thus 

Fi = AB + A B 
or F| = A 

Similarly the terms present in the Boolean expression tor F 2 are those in 
squares 1 and 3 for which the value of F 2 = 1 


B 

B 

1 st 

2™ 1 

square 

square 


4 ,h 

square 

square 


A B 

A B 

- 

AB | 


/\ \ » 

1a ITT 


Figure 6.10 Karnaugh map (a) tn terms of variable (b) In term of function F. 

The group of square I and 3 is a group whose value for the function F 2 =1 
is independent of the variable A j.e. it does no. matter whether A - 0 or A = F 
Thus dropping variable A and A from the expresston of Fn we get simplified 

expression for F 2 as __ 

F 2 = A B + A B 

= B 

EXAMPLE: 6.5. Consider a logic function F with three variables^ B and C 
such that F = ABC + ABC + ABC + ABC + A BC 
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SOLUTION: 


Truth Table 6.13 for F = ABC * ABC* ABC + ABC * A Be 


ROW 

A 

B 

c 

~F 

# 1 

0 

0 

0 

"1 

#2 

0 

0 

1 

~1 ~ 

n 3 

0 

1 

0 

~0 

# 4 

0 

1 

1 

~1 1 

# 5 

1 

0 

0 

i 

n 6 i 

1 

0 

1 

i 

tn 

1 

1 

0 

0 

# 8 

1 

1 

1 

1 

i 


Karnaugh map consisting of 8 squares is constructed to represent e jgk. 
possible combination of the three variables as shown in the truth table 6.13. 



(a) (b> 


Figure 6.11 Karnaugh map (a) in terms of variable (b) in terms of the function F 

The eight squares of the map are representing these combinations such 
that in the first row all the four squares take the literal A and all the squares in 
the second row take A. In the first two columns all the four squares have B and 
all the four squares in the 3 and 4 columns have B similarly the four squares in 
the I s ' and 4 ,h square have literal C while the four squares of column 2 nd and 3 fJ 
have literal C as shown in Figure 6.1 1(a). All the terms present in the expression 
are assigned value 1. Thus square # 2. 4, 5, 6 and 8 are assigned value I as shown 
in Figure 6 .1 I (b) corresponding to row # 2, U 4, # 5, U 6 and # 8 in the truth table 
6.4 above. Thus the function is represented by Karnaugh map with five squares 
having value 1 and remaining three squares having value 0 . 

As a rule the variable, which differs in a group of two adjacent 
squares in a karnaugh map, is dropped. In case of a group of four adjacent 
squares two variables which differ in that group are dropped. 
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There are two groups of squares in Figure 6.11 (b). One group of s< j L *f^ S | n 
4 # 6 . and # 8 in the middle and the second group of squares # 5 an f 1 
^ lower left end. The first group has four adjacent squares enclosing four s 
middle of the K-map and second group has two adjacent squares enc 
the vs on the lower left corner of K-map. In the first case the group of four 
^iacent squares in a karnaugh map differs in two variables A and B. en ^\ f 
^ variables A and B are dropped and we are left with C only In the ca-of 
second group of two adjacent squares # 5 and # 6, F differs in C on > an 
is dropped leaving behind A B. Thus F will be given by:-_ 

F = ABC( 8 ) + ABC( 6 ) + ABC(4) + ABC(5) +A BC(2) 

= j A BC(2) + ABC(4)+ABC(6)+ABC(8)}+{AB C(5)+AB 

After dropping the variables that differs within the groups, we ge 
p = £ (in the First group) + A B ( in the Second 9 r 0 U P) 

Groups consisting of 2 squares in a map can be ^^^^^ilar to^he 
6.12(a) and groups consisting of 4 squares in a map can 

one shown in Figure 6.12(b) and (c) | _ 1 


(a) Figure 6.12 Karnaugh map^showing grouping of square 

The following steps may be followed for mapping and stmpl.f,canon o 
the Boolean Function. Boolean expression. 

i “SEWSSSS.'S.—— 

3. Identify adjacent 1 s ,'° F °™^ombined in a group to eliminate one literal. 

4. Each two adjacent ‘ ^ ‘ in , group to eliminate two 

5. Each four adjacent 1 s may oc 

literals. of loeical addition of the terms representing the 

6 Final expression consists ot logical 

groups in the karnaugh map. 

• ,« ,u„ Roolean function F using karnaugh mapping 

EXAMPLE 6.6. Simplify the Boolean in 

F = ABC + ABC +ABC + ABC 
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102 


SOLI HON: 


I he Karnaugh maps for function F is shown m Fiium* ( . 

* 1 MU) /L 

\ BC—► ' ,a n t j ( 




/ ~ - 

ABC 

f== =^ 

ABC 

~~ 1 — 

ABC 

A BcTj 


(a) 


0 

--1 

_ A 

0 

1 

0 

1 

0 

1 

1 j 



( b, 

Osure 6.13 Karnaugh map for function F - ABC +- ABC + A* r- - 
The K-map f or the function F consists of « AB C + ABC 
marked Cs for each term presen, i„ the “ion F T h T , F ° Ur ***»• 
squares arc marked 0's. ° n F ' l he remaining four 

Tw o adjacent I *s of the lower left ^ 

square ,square -7, are grouped ,o e limina , f * 

another group to eliminate oncnterau'hTvnnVbchmdBC ‘^ #8> arC C ° mbind " 
Since F - ABO*, + AB C ,7, + A § c ,5 ) + a BC(4 , 

F -(ABC«» + ABC«7, MABC(8)+SBC(4( 

(A. C ( B - B)j - [(A-f a ). BC’] 

Hence F = A C - BC' 

EXAMPLE 6.7. 

Simplify '^ Boolean function F. using Karnaugh Mapping. 

SOLUTION: ABC + AB C + A B C + A B C . A BC * A B C 

Tltree variable Karnaugh map for function F is shown in Figure 6.14. 

_ J 
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0 

-X 

1 

1 

laJ 

1 

1 

1 

1^1 


i 

0 i 

i 

1 J 

' == * 

c 


Ial! 

A J 1 


Kiourc 6.14 Karnaugh map for fund,on F-ABC+ABC-ABC- A B C +ABC - A BC 
’ There are six squares marked with Ls for each term of .he function F lor 

" h,ch rsr - fr« i= > 

This eliminates twe. literalIs B andand are also grouped 

; h 0 : r e ; a er .odiSuvo literals A and B leaving with Ideral C. Thus we ge, 
literal A from the first group and C from the second group. Hence 

F = A + C 


S ™ a «,18 .*, S 

.1,*, , .... — Switching Algebra. 

“•tK’SKS re-« — ““n 

constants, symbols of logic operations and parentheses. 

BOOLEAN VARIABLES represented bv letters or the 

The variables used in Boolean algenra can dl f 

alphabet having values; 1 or 0 
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HOOI I \N ( ONM VN I’S 

In Moolo.in ulgehi.i ^ 1,1 “ ,MS,i " lls ,,as ,,nlv ,Wo c, **iiicii Ih 0 f 
Boolean coiinI.iiiI iscnhci Oil uol I 01 ,s ^ ,|M| ^ I | ( 

I 0(.l( VI OPIR VIOKS 

In Boolean algehia ilu n* mo dwee basic °l u,,;,, °» s NO I , AN|> . 

* ,r,f l fit 

NO I OPERATORS NOT operation is a unary operation which i s p V 

of the value 1*1 a vninil'll* on which N()I operates 
OK OPER V HON: In Boolean algebra OK opera I ion represents loui Va i 

1 a, liJ|fi 

VM) OPERATION: In Boolean Algebra AND operation repress,' 
multiplication. ' "ty. 

BOOI FAN EXPRESSION 

An expression is a logical statement which is either irne or /.,| s 
statements are represenleil by variables operated by logical operators *’ 

OPERATOR’S PRECEDENC E 

A Boolean expression can be evaluated using the following prcc • I 
i) Expressions must bo scanned from left to right. (Cncc: * 

h) Parenthoses are evaluated first, 
in) NOT operations are performed after parentheses, 

iv) AND operations are performed next to NOT 

v ) OR operations are performed at the end. 

IDENTITY ELEMENTS 

T he element 0 is an identity dement with respect to binary operation no 
e element i is an identity element with respect to binary operational) 
LAWS OF BOOLEAN ALGEBRA 

POSTl LA I ES OF BOOLEAN ALGEBRA 

Axiom l.°T) a’T o*T Um0rr, ° 0lCanal ^ hra «> 

Axiom 2. a) A + B = B + A '""I ^ A ' 1 = A 

Axiom 3. a) A + (B + (’) =(/\ + |i) + r ^ A ' B = B ' A 

Axiom 4. a) A • <B + C) A • B + * r “"I L b) A ' (B ' O = (A • B)-C 

Axiom 5. a) A + A = 1 ( a " d b) Ai(H =(A+B)'(A+CI 

Duality P ’ • an d A • A = 0 

obtained from the otheMni^hii B() ° ,Can a, ^ cbra are in pairs. One part maybe 

elements (0 and I) are interchan eedrw*™ 10 ** f+and * } as wdl as thc idcn,ll) 

g • hls property is called the duality principle- 


I 
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(b) A • B = A + B 


fRl'' ^ \\\[h tabic is a tabic that shows the result of a Boolean expression loi 
ibi e combinations of the values given to the variables used. 

,hc pl ^ FMS OF BOOLEAN ALGEBRA ... 

fHB* ^ theorems of Boolean algebra used to simplify Boolean expressions a t. 

icoREM L (a) A + A = A (b) A • A = A 

T ^nREM 2. (a) A + I = 1 (b) A-0-0 

Theorems- (a) a + ( a-b l =a <b) a. ( a + b) = a 

SSSs. .1 rri- A A-B 

• oou *K". c i'S» i. - «*— >“ - *> rt&x 

expression is u i same 

Two functions o, n binary vanabies are said io be egua, .be, 
result for all the possible combination of n vanabies. 

«—«—«— 

by using Boolean rules. 

MINIMIZATION BY ^^^^“p^inSmizing the number of literals in a 
Karnaugh mapping m hod h P- may bc followed for mapping and 
Boolean expression. The k B 

simplification ol the Boo can u ■ lhc Boolean expression. 

i- 

4. Each four adjacent I s may be of , hc terms representing the groups 

5. Final expression consists o ogiu 

in the kamaugh map. of two adjacent squares in a 

As a rule the variable. which <"^adiac."' squaras ta. vanabies whtch 
Karnaugh map, Is dropped. In case of a gr 
differ in that group are dropped. 
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04 Match llu* items giwii in ( uliimn I with those given * n * 0 * ,,,,,n 



( olmim 1 


( ol ii mu D 

1) 

AND 

1 

a) 

1 

II) 

OK 

b) 

A i B 

in) 

A i A 

c) 

l J n ion 

iv) 

A t AB 

d) 

A 

v) 

A t (A • B) 

e) 

Intersection 


<,05 What is Boolean algebra. 

(>.()(> What ill* you understand by the logical operations AND ami Dl<. 

(>,07 find the values of the Boolean expressions 

i) XV i X Y when X I and Y 0 

ii) (X+ Y). (XY) vvhen X I and Y 0 

iii) (X'Y).(XtY) when X l:Y I 

„.(IS Slate and prove die mo basic DeiiiorganS Ihcurcm. land mil die 
complement ol the lollovving Boolean expiessions. 

i) XY + XY (ii) (X + Y) • (X Y) (iii) (X Y)-(X >) 

6i0 9 what is a Truth Table? Construct a truth table for AND and NOT ol AND 
operation lor the three variables X. \ and Z. 

(v 10 State and prove the following laws: 

i) Idcmpotcnt Law (ii) Involution Law (iii) Absorption Law 

6 11 Construct a truth table for the following Boolean expression. 

i) XY+XZiYZ (h) (X + YMXY) (iii) XVtXZt-YZ 

6.12 Simplify the following Boolean expression. 

i) AC+A.B + ABC + BC (ii) X V Z + X Y Z -t X Y Z + X Y 7 . 
iii) (A + B + C) • (A + B + C ) * (A + B t C ) • (A +- B t C) 

6.13 Simplify the following function using Karnaugh map. 

i) ABC + ABC + B C (ii) ABC + ABC + ABC 

ii) ABC + ABC - A BC (Hi) AB + AC + BC 
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EXERCISES 


6.01 


6.02 


6.03 


C omplclc the following statements 

1 * * n Boolean algebra plus sign stands for 
AND operation is used for logical __ 


operation 


ii) 


effect. 


in) Double complementation has_ 

lx ) In Boolean Algebra l-H- I is equal to 
' * According to the distributive law [ A + ( B * C' ) J = 

I ick (^ ) the following statements either True or False. 

i) AND operation is also called as logical addition True/Falsc 

ii) In a NOT gate, the output is negative of the input True False 

in) Two series s\\ itches can represent AND operation. True False 

i') NOT of (A + B) is equal to NOT of A OR NOT of B True False 

x * A \ariable that is same within two adjacent squares 
ol a Karnaugh map is dropped. 

Encircle one choice A, B, C or D in each case. 

i) Boolean algebra is also known as 

(A> Logical algebra (Bl Code Algebra 


True False 


(C) Sw itching algebra 


(D) Digital Algebra 


ii) 


An OR operation has 4 variables. The possible number of 
combinations m its truth table are:- 


(A) 4 


(B) 8 


(C) 16 (D) 32 

m) The output will be one if all inputs except one are zero in ease of> 
(A) NOT operation (B) AND operation 

(C) OR operation (D) NOT of OR 

i\ ) According to the Demorgon's law A^B is equal to> 

(A) A - B (B) A . B (C) A . B (D) A + B 

v) According to absorption law A • ( A -r B ) is equal to> 

,A) 1 + B (B) AB (C) A ( D) A + I 
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COMPUTER SOFTWARE 



Computer is one of the most versatile machine that has enhance 
mental capability of humans and has relieved him much from mental lahn, he 
computer can produce typeset documents, manipulate data, design spacecraft 4 
control and regulate industrial plants, diagnose diseases, forecast weather cont ^ 
provide world-wide data communication, and much more. ’ ro ’ 

What a computer can do depends largely on its software. Software can h 
referred to as the driving force of computer without which it would be of 1, 
value to the user. Ultle 


\J S E * 
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Computer hardware is useless without software. Similarly so twa ^^ 
useless without hardware. It is necessary that hardware and software mus 
together to obtain desire results. 

7.1 TYPES OF SOFTWARE 

Software can be classified into two main groups; System ^ 

Application Software. These are further divided into various ca c e 

shown in the chart below. 

SOFTWARE 


System Software 


Application Software 


Operating Programming Service Productivity 

System Language Software Software 

Translator 


Business Education EnterBintnem 

Software Software Software 


7.2 SYSTEM SOFTWARE 

System software includes the programs which control the °P era ^° n 
Computer system. They direct the fundamental operations of the Compute 
system like; displaying information on the screen, storing data on disks, sending 
data to the printer, interpret,ng the typed commands and commumcate with 
peripheral devices. In addition System software provides a foundation so th 
application software operates correctly and use peripheral devices proper y. 
System software can be divided into three main groups. 

. Operating System 

■ Programming language Translator 

> Service Software 
OPERATING SYSTEM 

An operating system is a collection of System programs that controls and 
coordinates the overall working of a computer system. It manages the resources of 
a computer system such as the Central Processing unit. Memory and Input/Output 
devices. An operating system acts as an interface between the Hardware and the 
Applications software of a computer. Examples are D.sc operating system (DOS), 

Macintosh, and Unix. 

PROGRAMMING LANGUAGE TRANSLATOR 

It has been discussed earlier that computers can understand machine 
language only which is in 0 s and 1 s format. Early programs were written in 
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machine languages. Machine languages arc very di#Ti CU |t m ,| r 
eompu ,cr io computer. Next to Machine languages, assembly | an ‘„„ n “ l(tT 
kxtl languages u ere developed. ' tcs a,1 d h,^ 

A language translator is a System software that convert 
anguage/high-lcvel programs called source programs into a low lev. 
anguage called object programs. During the past fifty year nearly IK ?’ achil 'e 
computer languages have been developed. Every promammim. 1 / ° Hlndr C(l 

r" ,ransla,OT « different from others. A^ng"™ I * 

Imetpreter or a Compiler as already discussed in Chapter! V ^ a » 

SERVICE SOFTWARE 

Service programs make the life of a nspr n hit »„„■ . ti 
hardware, software, and data resources in a better wav S^ • ^ f Cp t0 mana ge 
U.ihty programs. Library programs and Device" riv^' " "«"*> 

UTILITY PROGRAMS 

Although an operating system usually works behind the scenes ,h„ 

™r a ft r e ' ,o do things such as 

update files. Protects monitor screen from burning Sig^ 

saver uttl.ty program. This prolongs the life of the moitor A .ex" editor uS 

program such as WordStar, WordPerfect, Norton's edttor etc! used ,0 ct 

and modify a document Another popular utility program called data ,mpre „ 

e.g. WinZip) helps us reduce the size of a stored image/text for mo meffic eat’ 
transmission over a data communication link. etticient 

LIBRARY PROGRAMS 

and maimainS a direc,0ry of used software module 

and their locations. These programs might consist of manufacturer-supplied or 

user-written routines or complete programs to compute mathematical functions 

such as root, exponential function and matrix inversion, control input/output 

devices, maintain appointments and so on. The library programs make these 

routines available when requested by the user, or by the operating system/ 
application program. 


DEVICE DRIVERS 

Device drivers are the programs, which are required to run peripheral 
devices such as mouse, keyboard, floppy disk, CD-ROM modem, printer etc. 
these software tell your computer how to use your input/output devices. 
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7.3 


APPLICATION software 

Application soltware also referred as productivity software is developed to 
help die uscr 10 increase his her productivity. The application packages were 
designed for the kinds of data management tasks that most organizations need lor 
their business-related activities such as record keeping, inventory control, and 
payroll accounting. There has been a tremendous increase in the use ot 
application software packages with the development ol microcomputers. 
Application software can be divided into the following four major classes. 

■ Productivity software ■ Education software 

■ Business software ■ Entertainment software 

PRODUCTIVITY SOFTWARE 

The most important type of the application software is productivity 
software. It helps you to work most effectively. Productivity software includes. - 

• Word Processing Software • Graphics Software 

• Spreadsheet Software • Communications Sottwaie and 

• Database Management Software • Integrated Software 

BUSINESS SOFTWARE 

A second major application software category, business software, helps 
organizations efficiently accomplish routine tasks. Accounting and payroll 
applications are good examples of business software. 

EDUCATION AND REFERENCE SOFTWARE 

Education and reference software is designed to help you learn more about 
a particular topic. For example it may help you how to type, how to use word 
processor, or how to speak French. Educational simulations let you work with a 
computerized model of something in the real world. Reference software, such as 
electronic encyclopedias can also help you to look up facts on any topic. 

ENTERTAINMENT SOFTWARE 

Some application packages are designed for entertainment. With these 
entertainment softwares, one can play cards, fly a simulated jet, play 18 holes of 
golf, solve a Sherlock Holmes mystery, battle monsters, or explore new worlds. 

7.4 OPERATING SYSTEM 

ODerating System provides link between the user and the computer. It 
enables the user to have complete control over the computer system by commands 
through the keyboard or any other input device. The supemsor part of an 
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operating system resides all the times in the memory (RAM) of a computer 
die computer is turned on. An operating system performs the following tasks- 

> Controls basic Input and Output devices 

> Allocates System Resources 
'y Manages Storage Space 

> Supports Application software 
r Maintains Security 

* Detects Equipment failure. 


This enables the user to achieve high efficiencies of which the processi 
systems are capable. Operating systems can be classified as: 




□ Single User operating systems. 

□ Multi-user operating systems. 

SINGLE USER OPERATING SYSTEMS 

Single user operating systems are used on individual systems or Personal 
computer. These operating systems reside on disks and are called Disk Operatino 
Systems (DOS). Some of the most widely used single user operating systems are-- 

- MS-DOS . DOS Shell 

■ PC DOS . OS/2 

■ Macintosh System > Windows 


MULTI-USER OPERATING SYSTEMS 

Multi-user operating systems are used for data processing on large 
computer systems. They enhance the potential of computer systems with 
multiprogramming, multiprocessing and timesharing facilities making them 
suitable for large organizations. Some of the multi-users operating systems are:- 

■ UNIX/XENIX ■ WAN 

■ TAN ■ WINDOWS NT 


7.5 DISK OPERATING SYSTEM (DOS) 

The single user operating system most popular in microcomputers upto 
mid of 1990’s is disk operating system (DOS). It is called DOS because it is 
stored on the disk of a computer. The major tasks the DOS must carry out are:- 

> to control input and output devices 

> to enable user to load and execute program, and 

> to maintain an orderly system of data on the disk. 
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Computer Software 


COMPUTER FILES 

Computeis store data in the lonn ot files. Computer files are of two types:- 

con,ain the documents and graphics that can be viewed, 
^ , es ‘ of application soft COf3iec * or sent These are generally created by the use 

Program Program files contain the instructions that direct a computer for a specific 

Files: ' nese include operating system, utilities, and application software 

thp incf ^ # 6 executable Hes because the computer performs or executes 
the instructions in these files. 

DOS FILES 

♦hctw^ai nP nmar y r °l e a n operating system is to manage files. DOS has 

f „ ' l , flleS ,hat y0U may see when working on your PC. These three types 

railed Ratrh “ | lgna ? d by their ^tension, that is BAT, COM, or EXE, and are 

eveentahle fil ' * S ’j omman< * *'* es an d Executable files respectively. These are 
executable files and contain DOS commands/programs. 

DOS COMMANDS 

resources 0 no°«; nS !> StS ° f a senes of program designed to control the computer’s 
switches Mostlv S Can have three P arts: Filename, parameters and 

example ERASE, C^V E " g ' iSh ““ WOrdS ' F ° f 
commands. These are DOS Internal commands’ and DOSExtemaUo^ds 008 

DOS INTERNAL COMMANDS 

DOS internal commands are stored in the COMMAND.COM file These 
are loaded automatically into the memory (RAM) during boot up process when 
you start your system. These include the simpler and common coLands tha^are 
needed on regular basis. Internal commands are part of COMMAND COM Thus 

,h f namesa direct0ry listin «- Tb ^ commands remain resign 
in the RAM and are available to you all the time. Some of the internal DOS 

conunands are: CLS, DIR, DEL DATE, TIME, EXIT etc. You will find late on 
DOS Internal commands in the Computer Lab. Journal for ssr r 
Science by Prof. M. Tahir Hassan written in a simple and easy to follow w a ™ 

DOS EXTERNAL COMMANDS 

The external DOS commands are those, which need a fiu c 

excemfo' M ° St ', y ^ ° 0S COmmands lhat are normally not used frequently 
files th SPe ° 0peratl0ns are S ,ven as extemal commands. The three types of 
es that can run as an extemal command are COM, EXE and BAT files Some of 
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l hc external DOS commands are: CHKDSK, DELTREE, FORMAT, XCOpy 
You will find labs on DOS External commands in the Computer Lab. Joiim^ 
SSC. by the same author written in a manner that is simple and easy to fo|| 0vv ^ Jr 

parameters 

Sometimes DOS requires additional information, which is specified in (J 
or more parameters after the command name. Parameters indicate items that t^ 
command should operate on. For example, the del (erase) command requj res ' 
parameter, which names the file you want to delete. To delete a file namj 
NOTES.TXT. You would type del notes.txt. 

SWITCHES 

Switches modify the way a command performs. Switches are usually 
entered using a switch specifier followed by a forward slash (/). A switch 
specifier usually consists of a single letter or number. For example suppose y 0u 
want to view a listing of a directory that contains large number of files. When 
you enter dir command, the filenames scroll on the screen so rapidly that you find 
it difficult to read. If you add the switch [/P] a list of files will appear one screen 
at a time. Using the switch [/W] a list of filenames will appear on a wide format. 

DOS INTERNAL COMMANDS 

CLS Clears the screen 

Syntax CLS 

CHDIR (CD) Displays the name of the current directory or changes the current 
(default) directory 
Syntax CHDIR [drive:] [path ] 
cd [drive:][path] 

Parameters [drive:][path] Specifies the drive (if other than the current drive) 
and directory to which you want to change. 

COPY Copies one or more files to another location. 

Syntax COPY [file name ] [source:] [destination [directory]] 

DATE Displays the date or allows you to change the date form your 

terminal or from a batch program. 

Syntax DATE [mm-dd-yy] When you enter the date command, the current 
date is displayed and you are requested to enter a new date. 

DEL (ERASE) Deletes one or more specified files from the disk. 

Syntax DEL [drive:][path] filename [/p] 

ERASE [drive:][path] filename [/p] get 0 f 

Parameters [drive:][path] Specifies the location and name of the ti e o 
files you want to delete. 
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CH 


Wlfen'voir I 10 ' COnfimialion bcfor e deleting the specified file, 
promnl in "[ P sw ' lcb - displays Ihc name of a file and 
DIR DM a nKSSagC: /'>'»''*'delete (VW 

Syntax DIR fjwidw °* cu ' 1cnl ditectory files and subdirectories. 

Parameter;Si,^"T 1[ * . 

to see a |j st j n P eci ^ies the drive and directory for which you want 

r i 

want to see a^stin^ ^ ^ art ' cu * ar or g rou P of files for which you 

screen D pr P ess y an° y n key Creen ° f '' S, ' ng “ ‘' me T ° ^ the 

EXIT /W ^y'benstinginawidefonrtat. 

returns to omm ? nt * processor (COMMAND.COM Program) and 
exists. ° previ0us program that started COMMAND.COM, if it 
Syntax EXIT 


EXIT 


Syntax EXIT 

REM m f bate H h n° MMAND > E " ab '« you to include comments (remarks 

Syntax KM f "‘'or:tn yonrCONFIG.SYS file 

™s E yn.ax- STu' 1 ' 6 P*” " me 0r Sets your outers internal clock 

Parameters A hundred,!,}]] (a|pj) 

Parameters hours specifies the hour (from 0 to 23). JJ 

minutes specifies minutes (from 0 to 59). 

Second specifies seconds (from 0 to 59) 

Hundredth f specifies hundredths of a second (from 0 to 99) 

a|p a specifies A.M or P.M for the 12 hours time format. 

TYPE Displays the contents of a text 

Syntax TYPE [drive:] [path] filename. 

Parameter [drive:] [path] filename. 

Specifies the location and name of the file that you want to view. 

Displays the DOS version number 
Syntax VER 

V0L Displays the volume label and serial number if thev exist 

Syntax VOL [drive.] 

Parameter drive: specifies the drive that contain the disk for which vo.. ♦ 
display the label and serial number. ^ 1 to 

DOS External Commands 

BACKUP Backs up one or more files from a fixed disk to a floppy or new Hid, 
Syntax BACKUP source: [destination- drive :][ /s][ /m][ /F] 
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CHKDSK Checks the validity of a disk and reports the tola! space, numb,. 

files and amount of free space on the disk and the total and avai| ab| ' 
amount of RAM in the computer. 

Syntax CHKDSK [drive:] [path] [/f] [/v] 

COMMAND Starts the command processor. 

Syntax COMMAND [[drivc:'\path][device][/e:nnnnn][ /p] [/ c 

[/msg] 

COMP Compare the content of two sets of files. 

Syntax COMP \file-spec 1] [file- spec 2] [Id] [/a] [n] L /n J 

DELTRJEE Deletes all files and subdirectories in a directory. 

Syntax DELTREE [/Y][pathname] 

(If you do not include the /Y switch, Deltree will prompt you to type 
Y to deletes all directories or N to leave the directories intact. 

DISKCOPY Duplicates the content of one Disk to another. 

Syntax DISKCOPY [source drive:] [target drive:] [/l] [/v] 

EDIT Starts DOS Editor, which creates and changes ASCII text files. 

Syntax EDIT [[drive: [path] filename] [/b][/g][/h][/nohi] 

PC Compare two files and displays the differences between them. 

Syntax FC [ /a /b] [ /c] [ / [drive 1:] [path 1] [filename 1] 

[drive 2:] [path 2] [filename 2] 

FORMAT Formats the disk in the specified drive to accept DOS files 

Syntax FORMAT [drive:][/v: labet][/ q][/u][f: 

size][ /t: tracks / n: sectors] [/b][ /s] 

GRAPHICS Initializes DOS for printing graphics. 

Syntax GRAPHICS [type] [[drive:][path] filename] [/r] [/b] [/led] 

[/printbox: std|/printbox: led] 
type Specifies the type of printer. 

[drive:][path] filename Specifies the location and name of the pnnter 
profile that contains information about all supported printers. 

PRINT Prints text files using a Queue. , 

Syntax PRINT [/d :device][ /b:size] [/w.ticksl] [/m :ticks2] [/sM 
[/q :qsize] [/t] [[drive:][path\filename[...]] [/c] [/p] 

PROMPT The PROMPT command defines how the DOS command P rompt 


PRENT 

Syntax 


PROMPT 


appears onscreen. , as ) 

PROMPT [prompt string] (characters with a specific value s 


Syntax PROMPT [prompt s 

$t Current time 
$d Current date 
$p Current drive and path 


$n Current drive 
$_ ENTER-LINEFEED 
$e ASCII escape code (code 


$n Current drive 
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RESTORF Restores Backed up files from Floppy ,o Hard D,sk. 

, ^ driveI:drive2:[path[fihname]] [/s] [/pj [/b.date] 

SYS p ^ C Ole] [/e; " Wel [ /I: ' /WC ] [/m] [[/n] [/d] 

q. /n . v 3 ^ 00ta ^' e drive and installs the main DOS files. 

Syntax SYS [drive 1:} [p a , h] Jnve2 . 

TREE n i 

•sp ays directory structure: Graphically displays the path of each 

Syntax ^ SUb direct0ry on the drive - 

Syntax TREE [drive:] [path] [/f] [/ a ] 

XCOPY c 

°P l es files(except hidden and system files) and directories, 
including subdirectories. 

yiltaX f/w] PY S ° UrCe [destinati0 "] [ /a l/ m ] [/d: date] [/p] [/s] [/e]] [/v] 

CREATE OR MAKE DIRECTORY 

This commanT e^bTeTTorto^b^ 1 ^ directory) command ' 

organizing and managina files ^ subdlrector >' strllctures used for 

named DRAWING unde? the cunen, dnecto^ COmmand Crea ‘ eS 3 direC,0ry 

MD DRAWING 

The MD command make< ^ °k !r longer forrn ’ lVIKDIR > wit h the same result. 

specify 0,he“As wbh Cn?V' reC, H° ry “ “* CUrTent unless 

specifier and a d,rectory path specTfmr 

«ome5sss ^rs'SK g aoME To "■ kt ■ 

MD DRAWING 


CHANGING DIRECTORIES 

To move to a different directory on the current drive, use CD or CHnrc 
(Change directory) command. For example the following command rh* 
current directory to \SCHOOL\WORK\ART: 8 d h ges the 


CD\SCHOOL\WORK\ART 

CD command to change to the parent directory as follows: 
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DISK OPERATING SYSTEM (DOS) systems upto mid of 1990’s w ere 
The most popular Single user operating on the disk of a computer, 

disk operating system. It is called DOS as i 1 

COMPUTER FILES „ These files are of two types; 

A Computer store data in the form o 

Data files and the Program files. 

DOS COMMANDS that control the computer’s 

DOS consists of a series of programs 

resources. There are two types of DOS comman 

dos iom —*£ ara 

dos 

DOS^ommands'are^CH^DS^DELTREE, FORMAT, XCOPY etc. 

CREA TO cTa t ^c^e T MD Ir MKD.R (Make d,rectory) command. This 
command enables to create or make a new directory. 

CHAN ?rm^ra™ent S d,rectory on the current dove, use CD or CHD.R 
(Change directory) command. 

DELETING DIRECTORIES^ ^ Qr RMD[R (Remove directory) command. 

The diJcto^to Removed must be empty and should not be the current directory. 

PA ™ The path specifies the location of a file within the d,r e ct0 D tr « e ^°“ et t0 
think of it as the route DOS must follow, starting at the root dlrect0 ^’ * , 0 f 

files^ in another directory. The path command allows you to generate a h. 

directories that DOS searches to locate programs. 
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EXERCISES 
7.01 


7.03 


Complete the following statements 

^ T --- acts as an interface between the hardware and the 

applications software 

ii) Device drivers is a 


software. 


file. 


iii) DOS internal commands are stored in the 

1V ) ^yP e -after the prompt to change the default drive to drive A. 

v) CHDIRisaDOS _command. 


vi) CHKDSK is a DOS 


command. 


7.02 Tick (✓) the following statements either True or False. 


i) Compiler is a type of application software 

True/False 

ii) A program in high level language is called an 


object program. 

True/False 

iii) Database management software is an application 


Software 

True/False 

iv) Operating system resides in RAM when the 


Computer is ON. 

True/False 

v) DOS shell provides a GUI. 

True/False 

vi) The default can never be changed. 

True/False 


Encircle one choice A, B, C or D in each case. 

i) Interpreter is a type of 

(A) System Software (B) Service Software 

(C) Utility Software (D) Application Software 

ii) Which of the following is the characteristic(s) of an operation sysUm' 1 

(A) Controls Basic input output devices 

(B) Allocate system resources 

(C) Managing storage space 

(D) All of the above 

iii) Which of the following is not a single user operating system 9 

(A) MS DOS (B) PC DOS (C) DOS Shell (D)None of the above 

iv) Which of the following is not an executable command? 

(A) CLS (B)REM (C) REN (D) COPY 
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v) Which of the following is a DOS internal command? 

(A) ERASE (B) EDIT 

(C) DELTREE (D) SYS 

7.04 Match the items given in Column I with those in Column II 


Column I 

Column II 

i) 

Loading DOS 

a) 

Format Disk 

ii) 

Switch 

b) 

Compare file 

iii) TYPE 

c) 

Find a file ~ 

iv) 

FORMAT 


Booting 

v) 

FC 

e) 

Modifies Command 

— 

0 

Print the currently]?'''' 


g) 

Contents of text 


7.05 

Clearly define the terms, data and information, give an example in eact 
case not mentioned in the book. 

7.06 

Write the names of various types of data, give examples in each case. 

7.07 

What is meant by machine language? Explain. 


7.08 

In what respect a high-level language is different from 
language. 

a low-leve 

7.09 

Name at least four high-level languages and describe any 
high-level languages. 

one of thesi 

7.10 

What is the significance of an assembly language? 


7.11 

What is an operating system? Mention various types of operating systems. 

7.12 

What is DOS? 


7.13 

What is the difference between DOS and DOS Shell? 

at least f> vi 

7.14 

Name the types of commands used in DOS and describe 
commands of each type. 

7.15 

What is meant by booting the system? 
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INTRODUCTION TO WINDOWS 


Every computer'needs an operating system that controls its basic input 
and output operation, such as receiving commands Irom the input devices and 
displaying information at the output devices. It enables the user to communicate 
with the computer system. Microsoft Windows operating system enables you to 
operate your computer with ease. It has gone gradual up gradation such as 
Windows 95, Windows 97, Windows 9X, and Windows 2000. 

Windows is a graphical user interface (CilJI) and is easy to learn in 
contrast to the DOS, which is command line Interface. An interface determines 
how you interact with your computer to do things like entering data or running 
programs like changing fonts, numbering lines, breaking the text into columns or 
spell checking. In addition to Windows, several other operating systems are also 
available for microcomputers, including MS-DOS, OS/2, Windows N l, Unix and 
system 7 for the Macintosh computers. 

Once the operating system is loaded, it takes charge* until you shut down 
the computer. An operating system performs the following functions: - 

> Provides the instructions to display the on screen elements with which yon intercu t. 

V Loads programs such as word processing, spread sheet programs into (he 
computer's memory for your use. 

V Coordinates how programs work with central processing Unit, keyboard, mouse, 
printer and other hard ware as well as with other software. 

V Manages the wav the information is stored on and retrieved from disks. 

THE DESKTOP 

The Desktop appears when you load Windows as shown in Figure K.l. 
Rhs contains small pictures or graphic objects and a bar at the bottom. The bar 
p a start button and other things on it. The screen is called desktop because it 
; * s hke a desk with items you might have on your own personal desk. 
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A textbook of Co mputp^ 
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( Yo Ure 8 ‘ 1 Wind0 " s 2000 Initial screen (De % 6 i: 26 , 

-======!=S 5 = 

Briefcase on the DcsLo^ti 0 ° bjects su ch as My Co 

represent the parts of thf ' CSC objec,s a rc called , mpu,er - a Recycle Bin. 

is used to ca^ ^ :-r SyS,em 1 

mouse. We can divide these icon\°" “* desk '°P with The n l , ,Smg a GUI A " 

utese ,cons into various ero,' he |1C| P o' a keyboard 
" System icons A . grou P s such as:- 

' File icons ^ PPlication icons 

' u nvc icons ' Folder icons 

BUTTONS ' Command ico 

There is another class of symbols tha, 

buttons H a " area ° f SCrCen Wh< « clicking^ aus USed in a GUI called bud 
buttons have names while some buttons have !e S ° mc,hin 8 <« happen. » 

surrounded by a black border. Start button ^ ?° n ° r both name and 1 

-3^ has both name and icon. 


J 
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8.2 HOW TO USE TIIE KEYBOARD jgg ? 

keyboard is an input device for entering text. It also offers shortcut 
methods tor performing some common commands and procedures. For example 
the cursor movement keys let you change the position of the cursor and select 
items on the screen. I he (unction keys (FI, F2, ... FI2) allow you to give the 
computer commands without typing long strings of characters. 

8J HOW A MOUSE ^ IS USED? 


An arrow [ J appears on the screen when mouse is connected with your 
system. This is the mouse pointer. a\s you move the mouse over a flat surface, the 
pointer moves in the windows. Push the mouse forward, the pointer moves up. 
Move the mouse to the left, the pointer goes to the left. The pointer moves in 
direction in which you move the mouse. On the top of the mouse are two or three 
buttons that are used to make selections. The most common mouse actions are:- 




Figurc 8.2 Various mouse actions 

■ r Pointing Move the mouse on your desk to position the tip of the mousfe pointer 
over the desired object on the screen. 


r 


r 


r 


Clicking 

Double- 

clicking 


Right- 

clicking 


Press and release the mouse button without moving the mouse 

Clicking may be used to select icons, to position the cursor, to select menu 
commands and to choose an option in a menu dialog box. 

Press and release the mouse button twice in rapid succession without 
moving the mouse. Double-clicking in Windows may be used to activate a 
drive or to select a file/folder. It may also be used to select and activate an 

object such as My computer and Recycle Bin on the desktop 

Press and release the right mouse button without moving the mouse. 

Right clicking on an icon or word may display a shortcut menu. 
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* Drawing Press and hold the mouse button while you move the mouse p Q j 

^ across the screen When the pointer reaches the desired location rel^ 
the mouse button. Dragging is used to move objects or Windows and^ 
create shortcuts for objects ■, ® 

You will notice that sometimes mouse pointer changes its shape on the se 
as you move it at ditYerent parts of the screen or when an application perform " 
certain task. Each shape of the mouse pointer has its own purpose. A mouse 

pointer shape may provide some important information. The most common mo!* 
pointer shapes are:- 

'■*' Left Arro " lt used to select objects, choose menu commands, access buttons 
on the taskbar and application toolbars, and dialog boxes. 


E Hourglass It informs you that windows is busy in performing an assigned tasi 
and requests you to wait. 

- I ' beam !' is u f ed t0 modif y and edit text and to position the insertion point 
It is also called a cursor. 

J Hand It is used to select shortcuts and definitions in the Help window. 

Mo\ e It is used to drag the tabic to the new location 

In WindowMhe^haracteristics crfmo° U a ' S ° ^ °' her m0USe pointer ^ 

mouse pointers changes with its shape. 

8.4 LOADING WINDOWS 

This session assumes that 

you are working on computers Wmtinuur ^yyi 

that use Windows. When you * ' CS W pSfeE^ 
turn on your computer, 

Windows is loaded Discover Windows ^ 

automatically into the to™~u.«* lnternet 'SgZtXST"'" 
computer’s memory (RAM) ^ f ' fflBf! 

from the hard disk where it * I 

resides. This process of loading 

the operating system is called - r gy 

booting the system. After a few 

seconds, the initial Windows -- 

, w a i Figure 8 . 3 . A Welcome dialosi box of Win° 

desktop appears. A welcome ucome aid * j 

.... i .... . . 


I. I-beam 

Hand 

Move 


■ 5 ?) Windows.- " 

- — 1 Professional 


Register Mow 
Discover Windows 
Connect to the Internet 


Use Control Panel to customce yw 
configure your compute' 


deiUoP** 1 


it • * 


15 Shaw tins rctam at stutvp. 


Figure 8 . 3 . A Welcome dialog box ol "' n 


ido* s 


ULolvivrp Kr viwuiv 

dialog box appears with usability tips as shown jn Fi 8 3 ea ch tim e O 
Windows, unless the feature has been disabled. Click the close button £L 0(1 . 
top right hand comer on the window title bar to get started the Windows se • 
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0 FAMILIARIZATION u ith vm \ru 

Windows desktop includes number <■ ,C ^ V S; (Desktop) 
bar normally positioned at the bottom of \h ° ,C ° nS ° n lhe ,efl and a hon/onUl1 
The icons on the desktop allow you to \ ? SCTCen bar ,s knoun as taskbar 
(he icons that may appear on the desktop inVindo"^ 1 " ,ndou s ' Sornc ' ° f 

My documents 


at 




& 









My computer 
Network Neighbourhood 

i 

Internet Explorer 
Recycle Bin 
My Briefcase 
Netscape Communicator 

the task bar and the start button 


Window Explorer 


The Control panel 

i 

m 


Virus Scan 
Willow TALK 2.5 
Win Zip 

Connect to the Internet 
Yahoo Messenger 




^SUrt ^ -/J ^-JW/Cotntx^ef _| ■ Par* | 2:36AM 

The task bar can be placed at any of the four sides of your screen or can be 
made to disappear. It reappears when you move the pointer to the far edge of the 
screen or press Ctrl-Esc. The Task bar has two primary functions:- 

r It acts as a launching pad for all the application being open. 
r It keeps in track all the working application being performed. 


As you open more programs, the taskbar 
automatically resizes its icon view to ensure that all the 
opened programs can always be seen. You can shift from 
one program to the other by clicking on the desired 
program button that is being displayed on the task bar. 

T HE START BUTTON fl Surt l 

The start button is a permanent feature of the task 
bar located at its left end. This button activates the mam 
"j enu of Windows known as Start Menu. This includes 
a mosl everything that is installed on your computer from 


■ ~^l » 

Jj • 


_J & 

pL . _ 

A [M 


p 6 - 

. L'*3 '**'*w: ‘ *• 

^ p '*+1/ i XT 

Figure 8.4 A pull up 
Start menu 
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system tools and application software to shut down option as shown in Figure 8 . 4 , 
A tool with right pointing arrow-head ► that appears next to the menu cotnm an( j 
indicates that a cascading menu will be displayed on selection. 


B | New Office Document 
Open Office Document 


Systerr.Sute 3.0 

-® ^ Windows Update 


_| Favorites 

_j Documents 

Settings 
rivj Search 
■ Help 
! jjZl Run... 

Logoff admnrstrator., 

„ 1) Thut Down 


j ACD Systems 

Administrative Tools 
-_j till Manager _000 v-t.O 
. | EasyPecovety Professional Edition 
-_) Intel Ultra ATA Storage Culver 
Miciosoft Developer Network 
.Tj Miciosoft Office Tools 
A) Microsoft Visual Studio 6 0 
j Microsoft Web Publishing 
H j Pocket Oxford Dictionary 
Staccato 

> j Startup 

t J SystemSurte 3.0 
j Teleport Pro 

> j WmZip 

_( Acrobat Reader 5.0 

> . 

1 * Internet Explorer 

0 Microsoft Access 

0 Microsoft Exc'el 

Microsoft Frontpage 

Li Microsoft Outlook 

Microsoft PowerPoint 

‘ ^ Microsoft Word 


.- — J 'juttool E f.*ess 

I Start J} _J Jlntrod \ ..ordQPAW IQ 


Accessibility 
Communications 
j Enteitamrnent 
__J ijames 

__J Miciosoft Script Debugger 
-_J System Tools 

-Lll Address Book 
Si Calculator 
Si Command Prompt 
A Imaging 
*2) Notepad 

Synchronize 
.2J Windows Explorer 
A WordPad 


Figure 8.5 showing start menu with various cascading and sub-cascading menus. 

Some of these options may have sub-cascading menu as shown in Figure 

8.5 where Paint program is being highlighted. For example, point the mouse 
pointer to the Programs command. A cascading menu will appear to the right of 
the start Menu at the programs command. With the mouse pointer on the 
programs command, slide the pointer to the right until a highlight appears in 
t e rogram cascading menu. Highlighting an item such as Accessories fr 0[T1 
Program cascading menu will cause a sub-cascading menu to appear. 

8.6 COMPONENTS OF A WINDOW 

This section introduces you with some of the common characteristics of 
components of a window. For Labs, on Windows consult Computer Fab- 
Journal tor SSC. Computer Science by Prof. M. Tahir Hassan. 
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The title bar, located at the top of a window contains the name of the 
application. The name and icon of the Control Panel appears at the left on the 
title bar as shown above. When you have opened many windows, the title bar also 
differentiates an active window from an inactive window. The title bar of an 
active window has a darker colour than the title bar of an inactive window. 


CONTROL BUTTONS -!□! xl 

Every window has a set of three control buttons that appear in a row on 
the right side of the title bar. These are the Minimize, Maximize/Restore and 
close buttons -iPf *1 If you point at one of these buttons, a control menu 

appears telling you the action that can be taken on clicking it. 

You can minimize a window from the view by clicking the Minimize 
button .-J when currently it is not required but must remain running. 

You can Maximize window by clicking the maximize button |nj that 
enlarges the window to fill the entire screen. When a Window is maximized, a 
Restore button appears in its place. With the Restore button you can return 
the Window to its original size. 

A window has an associated button having its name with an icon on the 
taskbar. You can close a window by clicking the Close button 2£J. 


STATUS BAR _ 

(For Hefe dckHefe Top ics on the Hefr Menu. __ ft 75 * 196 _ 

The status bar that appears at the bottom of a window, provides useful 
information about the window. For example, the Paint s status bar tells you how 
the function of various commands where the mouse pointer has last been moved 
and the pixels position of the cursor on the canvas of the paint s window. 

SCROLLBARS t_!_ _— 

When there is more information that cannot fit into a window at a single 
*«ne, scroll bars are displayed at the right or bottom borders. You can use scroll 
to move around in a window by clicking the arrow-heads _U, -LI, —J, —1 at 
ti*e ends of a scroll bar or by dragging scroll box located on the scroll bar. 
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MEM B\R 

m t<* *»• !*•*• 


The Menu bar appears immediately below the title bar (some wi n( j f 
not ha\e Menu bar) C ommands are grouped together on the Menu h* ' 
manipulating information in the window. The Menu bar is accessed by c | , 
on a desired command using the mouse. When Menu bar is activated by ^ 
any command, a drop-down menu appears below it that lists all its cortuw 
\ny command that is not available for selection on the drop-down menu app/ 
dim iusually in light grey colour). A check mark besides a command means tha- 
is currentlv active or that the feature is enabled. 



Figure 8.5 showing Paint Windows with various tool bars in 


DIALOG BOXES „,i 

• that col ^ 

A dialog box is a common element in a Window application 
information before processing a command or instruction. Dialog ^ OX ^f ont ina' n - 
the screen when a running application needs more information before ci 
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A dialog box uses .several methods for collecting information as described 
0 Table 8.1 om ® 13 °S oxes ask you to enter information (such as file names) 
while others simp y require you to check off options or make choices from a list. 
After you enter the request and click OK, windows start executing the command. 

Dialog box is also used to display message or ask to confirm a command. 
In a dialog box, you enter text and select options. Dialog boxes are sometimes 
composed of multiple tabs that allow you to access additional pages within the 
dialog box by simply clicking on the named tab. Tab pages keep a dialog box to a 
reasonable size while still letting you adjust a lot of settings from it. Click the OK 
command button to proceed when you have finished making selections. 


Table 8.1. Showing various kinds of dialog boxes 


NAME 
Text box 

Check box 

Option buttons 

Command 

buttons 

List Box 


Drop-down 
list box 

Slide box 


Spin box 


EXAMPLE 

llextBox 


LUO 


litres New Roman 


tfscheSdiT 
jkscheSchTDemBol 
»avers MT 


Automatic 



ACTION 

R 

Type information into the box 

Click the box to turn it on or off. A check mark 
appears in the box when the option is turned on. 

Select an exclusive option form a group of options 

Command buttons are used to execute a 
command immediately after they are selected. Such 
as OK, Apply, Cancel etc. 

Make a choice from the scroll-able list box. 
Multiple choices are visible at the same time. Only 
the currently selected option is highlighted. 

Select an option from a drop-down list by clicking 
the down arrow next to the textbox; only the currently 
selected option is visible. 

Drag the slider bar to make a selection. The text 
below the slider bar often changes to guide you as 
you move along the bar. 

Click the spinner controls or up and down arrows 
untill text box displays the required number. 


8,7 MV COMPUTER jT/jl 

sho\y n ^ ^ ^ 0In Puter is an important addition to the interface. My computer 
Endows s ,8UrC 8-6 enabIes y° u t0 see easil y what is in y°ur computer. Every 
^ y °u can CrCen ^ 3S an * con ^ name at t0 P left comer. Double click on it 
a ccess to every thing in your computer hardware as well as software. 


Scanned by CamScanner 






I My I ontpuTrr 


My Computer 


My Computer 


Select *1 tern to vev» Is descrpbon. 


3'Anappy WINDOWS96 WDCOWS NT PROGRAMS 

(A:) (CO (D:) ( E; ) 


Displays the fies and folders on 
computer 

See also: 


yow t*DIA(G:) GAf*S(H:) SOFTWARES Local Disk (J : ) Local D«k (fc.) 


Compart Disc Compart Disc Control Panel 

0-0 (M:) 


113 objects) 


---- --- 

--—-!_ tcjHyCg^ij^ ~— 

Figure 8.6 selecting Drive (C:) using My Computer 

devices to file folders Suchas FIodov d reSOUrces from harduaic 

accessed through other means but using M v Comm.t^ u also 11 

manage these applications. ^ ^ m puter, it is easy to discover anc 

s s the RECYCLE BIN ^ 

menu. ^"commMd ^'s'diff “ “'T*’ y ° U may see a De,e ‘e commands it 
selected files folders or nth * 30 *^ e Cut comman d as Delete sends k 

fde on the clipboard for pastmg\«ofer^fion ^ 

andpress*the DeU^!^ 3 *? e ’ f °' der ’ 0t some other item , you click on it » x 
Prefer to use menu v7 " V° * he ReCyC,e bi “ on the desktop. If)* 
Commandfrom Tell r,8h, ' cUck fll “ icon and then choose the Del* 

* yo TZC tSSSjS? ^ ^ ^ 

The RecwJbin^ the hard disk 8 oes straight to the RW*$ 

empty the Recite h P ° r3n y h ° ldS the items that you delete until f** 

have a^denmu a “ °I rem ° Ve “ from ,he Recycle bin to use it agaio > f t 

restore Click the^tt?** C ' 1Ck Recycle Bin and find the item you ** 
Lllck the Restore command to undelete it. 


Scanned by CamScanner 




C\ S intfQJji'tion to Windows 


f Rr< vtV* Bin 








rT* 1 


BPr 

IE 

■ma 


■ 

mm 

■9 

r r. 
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gL 

| BR 1 « i 

UL 

■ 

2 

■ 

r~wm 


93 

■ 

gjjH 


■r. » _1 


^inboducbontoW... F:\MyOocunents 8/10/2002 1:21 AM MKrosoft Word Doc. 


Recycle Bin 


Ths folder ccrtams Pies and folders 
that you have deleted from you 
computer. 

To permanent^ remove al terns 
and redan dsk space, cfcdc 

Empty Recycle 8m 

To move al terns back to ther 
anginal locations, dck: 

_ Restore Al | 

Select an tern to view ts 
description. 


11onlirm File DHete 


Are you sure you want to delete Introduction to Windows 


(24.01® 


Figure: 8.7 selecting Recycle Bin from the desktop. 

You can delete the file permanently by selecting it in the Recycle Bin 
window and pressing delete or you can restore the file to its original location by 
choosing edit, Undo delete from the Menu bar. Note that files which you delete 
from a floppy diskette are not placed into the Recycle Bin. 

8.9 THE CONTROL PANEL 3) 

With the Control Panel, you can change the system defaults or properties 
of your computer. For example, you can customize the way your mouse and 
keyboard work Choose Display icon and customize the appearance of the 
desktop using colour schemes, background patterns, settings, screen saver etc. 

As the Control Panel window opens, it may look like Figure 8.8. The Control 
Panel window contains icons depending on the properties you want to view or 
edit. Once you change the setting with Control Panel, changes are stored. These 
settings are reloaded each time you run windows and stay in effect until you 
change them again from the control panel. In your Control Panel the number of 
items depends on the hardware and the items you opened while installing 
windows in your system. 
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A textbook of Compui^, 


®ESSjj 


Cj f nnlrnl Panel 




!h fi* Ffwtw loot! tletp 

!_»** _.,■» - aj (jim ^ x tfifffli 

}j 2) Control Panel 



rafl. LJ 

Control Panel 

Us« the settings In Control Panel to 
personatae your computer 

Select an tern to view *s desorption. 


3 ll 


■ 

£6 objects) 


Accessibility 

Options 

Add/Remove 

Hardware 

Add/Remove 

Proyams 

Administrative 

Tools 

Date/Time 

-fc 

Folder Options 

& 

Fonts 

Game 

Controllers 

9 

Internet 

Options 

Keyboard 

Network and 
Dial-up Co... 

& 

Phone and 
Modem... 

u 

Power Options 

(£l 

Printers 

QuickTime 

JU 

# 

&> 

u 

•jg 

Scheduled 

Tasks 

Sounds and 
Meftimeda 

Speech 

System 

Text Services 


a 8 

licensing 

9 

Scamer,^ 
C** 005 Cameras 



NAME 

Accessibility 

Add New 
Hardware 
Add/Remove 
/Program 

Date/Time 

Display 

Fonts 

Joystick 

Keyboard 

Modems 


Fi8 " re “ 1 he Contr °' as seen before the D«k,op 
Some of the control panel icons are described in table 8.2. 

Table 8.2. C ontrol Panpl Imnc 

TASK DESCRIPTION 

wlE Ido^r,' ™ U l e : “T. d *» option 


ICON 







aft! 

4 . 



. -y ■ v, inuuoc, suuna a 

that make windows easier to use by disabled. 

Installs or removes new hardware 
Installs or Uninstalls Software programs 

Change the current date and time 

th e clours and fonts of various parts of the windows screens, sets 
the background pattern or pictures for the Desktop. Also allow you to 
choose screen saver, display driver, at energy saving mode. 

Add and delete typefaces for your screen display and view fonts. 
Configure the joystick 

Sets the character repeat rate, cursor blink rate and keyboard 
language. 

Installs or Uninstalls a modem modifies a modem’s properties. 


A 
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Mouse 



Multimedia 


% 


Network 

Passwords 



Printers 

Regional 

settings 



Sets the speed of the mouse pointer, double-clicking speed, reverse 
the functions of the right land left buttons, change the appearance o 
mouse pointer. 

Sets up multimedia hardware components, changes the Audio, MIDI, 
CD music and other multimedia device drivers, properties. 

Add network components, changes how the network identifies you 
computer, defines access to network resources. 

Sets up or changes passwords. 

Installs or removes a printer, modify the property settings of 
printers. 

Configures the number, currency, date and time format for y 
region of the world. 


Sounds 

System 



Assign sounds to window events. 

Displays information about your systems internal devices, n 

type of processor etc. Views a list of installed dewces^change 
properties of installed devices, and modify windows p 
settings. 



8.10 SHUT DOWN PROCESS 

It is advisable that you always follow the steps suggest 
down all the running programs before you turn off your computer 

that Windows saves your 
work on disk and that no 
data are lost. This is done 
by closing the Exit 
command from menu or 
clicking on the program s 
close button 24 

In Windows when 

you click Start 3B 5t ?gJ 

button on the taskbar, the 
start menu dialog box 
appears as shown in 
Figure 8.9 that contains a 
pull-up list box. Choose 
Shut Down... option 
from the commands on 
Start menu. Shut down E 


I mUtted - Paint 



■OBMMHHBnHMMai 
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on the version ot 


Windows installed 
on your system. You 
may select an option 
from the drop-down 
list by elieking the 
down arrow [^] 
next to the text box 
as shown in the 
Figure 8.10. The 
options contained in 
the drop-down list 
are described in the 
table 8.3. 


J' w *sas 


Wrtvat do you want the computer to do? 


|>txX do*vn 

[teg off guest 
[Shut dovo 


Cancel 


die described in the . 

table 8.3. ^ l§ure 8 ' 10 Shut dmvn dialog box of Windows ‘♦non 

bunons ' «*»« 

Table 8.3 Shut Down o p Htl „. 

“ N ™ AND when to use 

available foMmmedlate d use C ° mPU,er consumes less electric power but rema „ 

prepares for your system to beTrrnedoffp ,Um 0fl y0ur corT ’P uler Window 

Restart ^ "* ^** is 

windows settings. BeforTrestartr^wind'n reS ' art V ° Ur compu,er wlh n » 
you have made and what is current^ in rhw Save the sys,em se,lln 9 s “ 
Log off Use th . . y ' n ,he memo, V 10 the hard disk. 

disconnect the computed from The tow, 3,1 7 njnn " 19 p, ° 9rams 

Wai , , ~ ,eavin9 ,he compu,er »■* “yi^cr s your ^ 

down. Latestsyl2t7omaZt v 'm *2 *"" °" d Klh "** Widows »** 

automatically tun, oJJ as soon as Windows shut down completely 

8,11 INSTALLATION of WINDOWS 

system has^nTbeenT^t n °' reSp ° nd ,0 i,s user unless an Operating 

undergone tinr a “ Windows is » operating system that ha* 

neta v °rs,on oTw T S T® laSt years ' ^e" y ou « installing • 

Wmdows aleL^, , 0 ?’/ ^? 8 316 ,hat your s ^tem has some old version-’' 

other version f «/ f “ you declde ,0 install Windows 2000 or an! 

olc-adn 't f S system manufacturers are upgrading *• 

make sure mr" ,S basis to ™ et need), you me require^ 

ake sure that you computer has a CPU, disk space, and RAM necessary 
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Operating system. Hardware requirement necessary to install Windows 2000 
effectively are:- 

> The CPU must be 133-MHz or higher Pentium or Compatible (Windows 2000 
dot’s not run on 486 systems. However you can install older versions of 
Windows on 486 machines). 

> The minimum amount of RAM is 32 MB, which works but is very slow. Your 
Windows session gets faster if your system has 64 MB or larger RAM- 

> Windows 2000 requires larger space on your hard disk, at least 600 MB free 
space. (More space might be needed depending upon the components icing 
installed. The file system used. The method used for installation. And the si~e o 

the paging file.) onM Or a 

>• A CD-ROM drive, if you intend to install Windows from CD-R 

Windows 2000 network adapter. 

There are a number of basic steps that must be taken betore 

installation ot Windows. These are .- 

S Prepare back up your current files on a disk or another computer. 

✓ Uncompress any drive-space or double space volumes beta 
installing Windows unless the drive was compresse 

f file system compression feature. 

✓ Disabled disk mirroring before running Setup. 

✓ Disconnect UPS, if you have it with your computer. 

! Some of the methods for a new installation of Windows are:- 

i L Fr0I11 the CD-ROM on a computer running MS-DOS 

. Insert the CD-ROMI in ‘ he D Is th . drlvd letter of CD-ROM drive! 

■ At the command piompt, type, u. i 

. Press <Enter>«-* key. 

■ Type; CD 1386 

■ And then press <Enter> - 1 key. 

■ Type; WINNT 

. And then press <Enter> ^ key. 

- Next Follow the Setup instructions. 

II* By starting the computer trom flopp> disks 

™nn Setun floppy disks and the Windows 2000 

■ Locate both the Windows 2000 betup Ft > 

CD-ROM. f irs t Setup disk into its drive A 

- With your computer turned oft. insert r 

■ Turn on your computer. 

■ Next Follow the Setup instructions. 
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III. 


A textbook of 


(Setup works in several stages, prompting you to insert disk® 
requesting information, copying files, and restarting. Setup conclude ^ r 
of your system, which you can use to adjust the configuration for un $ the r K 

y0ursp eci flc V 

By starting (he computer from the CD-ROM. 

■ Locate the Windows 2000 CD-ROM. 

■ With your computer turned off, insert the CD-ROM into its dri 

■ I urn on your computer and wait for Setup to display a dialo * ^ 


your computer 
Next follow the Setup instructions. 


8.12 


COMPUTER VIRUS 

In the past lew years, a new proeessing crime has gained ih„ . 
computer users all over the world. Some people have found a ' en S 
programs that silently rephente themselves on storage media without^ 
useis realizing n. these programmes arc referred to as comma. eC ° mp " 
computer virus is a program that literally infects other nrourlT T,™** ‘ 
upon contact. When the program is loaded into the computer The Bbl * 

ilseli to other programs that are residing in the system When so atte *> 

infected disk into a computer the files in comma •' hcn sorr > c one inserts a 
The reverse is also true that' is a IV t P * bcco ™ 

infected. Computers can'be infected whetTa hn" l" eC ' ed com P uler 

Dr0E ram or acc • ' S CJIIICl - 10 l ‘ lc connected computers. Runningi 

user's knowiedge S " 1B " infcC,ed disk a « ivales ‘he vtrus without 

There are many types of viruses. Some act quickly bv erasing »» 
programs and files on disk. Others grow like a cancer, destroying small pare oh 
C . ome like a time bomb. They lay dormant for days or months 

and all ol a sudden become active, attacking on any software on the system an 
particular time. When the virus arrives at a computer, it performs the activities 
assigned to it for which it was created. Some of the activities that a virus has been 
programmed to do arc:- 

( opy themselves to other programs. 

Display information on the screen. 

Destroy ’data Ji les. 

Erase an entire hard disk. 

Lie dormant for a specif ied time or until a given condition is l,H 

Unlike the viruses that cause colds and diseases in humans, c0l ^pl) 
viruses do not occur naturally. A virus program may be harmless. ^ ^ 
producing an obscene or silly message unexpectedly on the computer sere 
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reduction to Windows 


a y also be a very destructive and harmful. It may wipe out huge amount ol 
111 or corrupt files on the user’s hard disk. Whatever is the motive behind it, 
^ ata r evenge, or intellectual challenge, it is clear that people creating virus do 
^f have respect for other people’s hard work. 

g 13 ANTI VIRUS 

Computer users need to protect their computers from viruses until they arc 
H'cated from the source and until they no longer exist. Fortunately there arc 
era t'nns to safe guard your system against viruses. The first thing that you need 
S ° know is the ways in which your system may be infected. The most common 
ways that may infect your system are:- 

; A floppy or a removable hard disk from another user may be a earner 

of virus. 

ii Virus may be transmitted to other computers via Network. That is you/ 
system may be infected when you link your system with another user. 

an on line service, or the Internet. 

Hi. Programme purchased from unauthorized dealers may be the potential 
carrier of viruses. 

A number of programs have been designed to 
viruses. These are called S cii- 

oTrr y 7u te r n an a a 8 ,yse S, ,he program “b^o'lim^ a 

contains any know viruses. M ° St *"“^1 iiser^have installed these anti virus 
virus found in a disk. Many comp rogram checks for infected files 

programs on their computers. A good a n r disk or use your modem to 

automatically every time you insert any kind of disk ^ Jl ^ ^ ^ 
retrieve a file. Several anti-virus programs aie 
Some common anti-virus programs are.- 

• Symantec Antivirus 

• A \/mic cr*cin 


McAfee Virus scan 
Norton Antivirus 


Vi rex 


Disinfectant 
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SUMMARY ^ 

Windows is a graphical user interface (GUI) and is easv m 
W indows is loaded, ii takes charge until you shut down the compute ^ ,J ri 

The Desktop appears when you load Windows. This > 
pictures or graphic objects called icons and a bar at the bottom ° nta ' ns $iy 
ICONS 

The small graphic objects such as My Computer, Recvclo u 
on t ie Desktop are called Icons. Icons carry out specific task on'the dJu elC ' Seet 
BUTTONS Skt 0 P- 

Run There , lS an0ther c,ass of s y mbols that is used in a GUI calkn u 
Buttons are the areas of screen where clicking causes something to ha! 
KEYBOARD g ha PPen- 

Keyboard is an input device for entering text It il™ «■ 
methods for performing commands and procedures^ ' £rs shorto 

MOUSE 

Menu ^SS:r^° f ' he WSk ba ''' " ac,ivateslheS "' 

tlei erything installed on your computer. 

TITLE BAR 

The t,Uc bar at thc top of a window contains name of the application an* 
set ot control ,con hav.ng Minimize, Maximize/Restore and Close Buttons 

STATUS BAR 

The status bat provides useful information about the window 
SCROLL BARS j 

W hen thcic is more information then scroll bars are displayed at t ^ 
•*r bottom borders, scroll bars move a window by clicking the arrow- hea 
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JVIENLJ BAR 

The Menu bar appears immediately below the title When Menu bar i^ 
activated, a drop-down menu appears below it that lists ail its commands, 

my computer 

My computer allows access to computer resources from hardware devices 
to file folders such as Floppy drive, Disk Drive, Control Panel, etc. 

the recycle bin 

Any item deleted from the hard disk goes to Recycle bin. I he Recycle bin 
temporarily holds the deleted item until it is removed permanently or restored. 

the control panel 

With the Control Panel, you can change settings of your computer such as 
Date/Time, Display, Fonts and Mouse etc. These changes are stored and aie 
reloaded each time you run Windows and stay until you change them. 

SHUT DOWN PROCESS 

Close all the running programs using Exit command from the menu or 
clicking on the program’s close button before you turn off your computer. This 
ensures that Windows saves your work on disk. Choose Shut Down... option 
from the Start menu. Select Shut down option and click OK in the dialog box. 

INSTALLATION OF WINDOWS 

Before you decide to install Windows 2000 or any other version ol 
Windows, make sure that you computer has the CPU, disk space, and RAM 
necessary for its installation. 

COMPUTER VIRUS 

A virus is a parasitic program that is attached to a computer program or 
file through an infected disk or phone lines to a network. Through the network, 
the infection is carried to all the connected computers. Running an infected 
program activates the virus without the user’s knowledge. When a virus arrives at 
a computer, it performs the activities assigned to it. It may be very destructive and 
may wipe out huge amount of data or corrupt files on the user s hard disk. 

ANTI-VIRUS 

Computer users need to protect their computers for viruses. The first thing 
that you need to know is the ways in which your system may be infected. 

A number of programs have been designed to protect software from 
viruses. These are called anti-virus program. Anti-virus programs are used to 
eliminate a virus found in a disk. However no anti-virus program that are 
av ailable guarantee protection against all viruses. 
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EXERCISE 

8.01 Complete the following statements 

i) DOS is a__interface. 

ii) Windows is a____interface. 

iii) The icons on the desktop allow you to view and___with 

Windows. 

iv) The __button has both name and icon. 

v) To close DOS program type_at the DOS prompt. 

8.02 Tick (s) the following statements either True or False. 


i) 

Menu bae appears just below the status bar. 

True/False 

ii) 

Status bar shows more than six commands on it. 

True/False 

iii) 

Screen saver can blank your screen when you are not 
using mouse or keyboard. 

True/False 

iv) 

Any file you delete from the hard disk, goes straight 
to Recycle bin 

True/False 

v) 



The icon JT*| on the Control Panel is used to 
install uninstall software program. 

True/False 



8.03 Encircle one choice A, B, C or D in each of case. 

i) Any command that is not available for selection in the drop-down 
menu list appears:- 

(A) Dark (B) Invisible (C) Dim (D) Underlined 

ii) The numbei of mouse actions with two button mouse are:- 

( A ) 3 ( B ) 4 (C) 5 (D) 6 

iii) A textbox is a type of 

(A) Command box (B) Menu box(C) Listbox (D) Dialog box 

iv) Number of Shut down options on Windows 2000 professional are 

( A > 2 (B) 3 (C) 4 (D) 5 

v) The commands that is not present on edit menu? 

(A) Font (B) Go To (C) Find (D) Ctrl + 2 

vi) The number of items present on Control Panel depends upon 
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(A) I l.udwaic i 1 diis ill Inched will) l lie system 
(H) llcnis coiiliiincd on Windows ( I) 

(<') Hem installed during Set up 
(l>) Item iei|uiicd by your system. 

8.04 Mulch Hie items given in Column I will) those in Column II 


Column 1 

Column II 

i) Toolbars 

a) Replication 

ii) Clrl i Z 

b) fable menu 

iii) Ctrl i V 

c) l ools Menu 

iv) Disinfectant 

d) View Menu 

v) Computer Virus 

e) Undo action 

vi) Office clipboard 

1) Paste Command 

vii) Page Setup 

g) f ile Menu 

viii) Ruler 

h) Copy Command 

ix) Ctrl +C 

i) Edit menu 

l_JL>_Sort_ 

j) Anti Virus Program 


8.05 What is an operating system? 

8.06 Describe three primary mouse movements in Windows? 

8.07 Describe four common mouse pointer shapes? 

8.08 What docs a window represents in a GUI? 

8.09 What happens when you maximize a window? 

8.10 What arc two important characteristics of a well designed GUI? 

8.11 What is meant by plug and play? 

812 Describe the purpose of the task bar? 

813 What is meant by the phrase wallpaper your desktop? 

8.14 What is the benefit of using a screen saver? 

8 ,5 Compare MY COMPUTER and WINDOWS EXPLORER? 

ft i. 

What is a Computer Virus? Describe some of their activities. How 
computer virus can be checked in your disk? 


i 
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Every day you have to solve number of problems of different nature. Many 
problems have more than one solution. Often you solve them without considering 
all the steps involved. For example to see a friend at his house involves decisions 
such as when to leave; the transport you need; and the route to follow. To reach 
at a solution, any number of different decisions could have helped you. 

Computer problem solving is similar. Many solutions may exist for a single 
problem. Some may be more efficient than the others. Only a well-planned 

program can properly direct a computer to solve a problem correctly. 

) 

9.1 PROBLEM SOLVING ON COMPUTERS 

Problems can be solved on computers. It requires knowledge to develop 
suitable software necessary for their solutions. To solve a problem correctly and 
efficiently require a computer program that has been developed after detailed 
planning. Computer Programming can be best described as problem solving. 
There are two crucial steps in the problem-solving process:- 

> To ensure that the correct problem is being solved and 

> To develop a correct logic to solve the problem. 

The object is to produce a Complete, Correct and Understandable 
solution of a problem. Example 9.1 illustrates various stages of problem solving. 

EXAMPLE: 9.1 

Suppose you need a calculator and you want to buy it. 

Here two important points are already clear to you, that is, you need a 
calculator and you want it to buy. You are further require to know whether yo u 
need a simple calculator or a scientific calculator, and should it be a table type ° r 
a pocket calculator? As you need it to carry with you so your choice is a pock et 
size scientific calculator. This step defines the problem. 
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are taken 
omputers. 


Next requirement is to know th 
md the P rlces ot lllos <-' calculator v 6 perf °miance of v,.; 

«*- 7 W bUy " ™» » Hol°, U he7ri S °C Uired ,0 a"m 

Now you prepare a pl an to buv ^ analyzed. 

for you then you need to write each sip ‘ftT '[ SOmeone clsc * buying i, 
convey him the necessary detail. You must J Pclearly so that >> “uld 
(program) he mte,preted. And correct i, lf 1 S ,° ‘ est how correctly your plan 
Finally is the i mpl e m e„ tation ''' Y °' fl " d a "V «or. 
and take reasonable money to buy , he th ' S you select a citable time 

calculators are available. Get the one von „ Vlsi < the sll0 P s where such 

Pfce. y e qutre, check its working and pay its 

It is clear that you reach at a 

correctly. A programmer follows similar W,1e " a " lhe s,e P s 

• eps when solving problems on conn 

9.2 PROGRAM PREPARATION 

vt,rs; . means 

clearly. Generally these include the following slgesT mUS ‘ ^ Understood 

1. Problem Identification stage. 

b) Analyzme h the Pr0b h, m '‘ K " 0Win9 ^ ° biec,ive ° f * he ■**'•"» 

) Analyzing the problem. (Understanding the problem). 

2. Planning Stage. 

a) Developing the algorithm. (Step by step problem solving procedure). 

) low charting. (Pictorial view of the algorithm) 

c) Writing Pseudocode. (Writing the algorithm in a simple language) 

3 * Coding and Testing stage. 

a) Writing the program. (Converting the algorithm into a Computer program usinn 
. . a programming language) ng 

Testing and debugging the program. (Testing and removing errors in the 
c \ D program) 

W Kunnmg the program. (Using the program) 

4- Implementing and Documenting stage. 

a) Implementing the program. (Taking the program and placing it into operation) 

> Documenting the program (Describing the input, the output it produces and 

the way the computer must be operated) 

plan ninl he u key t0 8 °° d P ro S rammin 8 is planning. By spending more time in the 
8 Phase, it is normally possible to save time in writing, testing and 
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implementing a program. In many eases better planning can red Uce 
programming time and cost. This eoneept is shown in Figure ).\. 'hi 

111IIIIMMIII11IIIMMMIIII IN II Tofal Ml,K lll,,l,,,llll,,,,,ll| Mlll|||||,| | 


Problem 
defining, 
analyzing, and 
developing 
the algorithm. 


Coding, 
testing and 
debugging 
the program 


Implementing 
and documenting 
the program 


lllllllllliiiiiiiilllllimillllll Total time IIMIIIIIIIIIMNllllllHlimNII 


Problem 
defining, 
analyzing, and 
developing 
the algorithm. 


Coding, 
testing and 
debugging 
the program 


Implementing 
and documenting 
the program 


(b) 

Figure 9.1 The importance of defining, analyzing the problem and developing the algorithm. 

9.3 PROBLEM IDENTIFICATION STAGE 

The first stage of program development is to identify the problem. This is 
an important stage in which we define and analyze the problem to understand it 
properly because only then we can write a proper program. 

DEFINING THE PROBLEM 

Often only a verbal statement of the objective is enough. But sometimes, it 
may be useful to write down the objectives and other important factors of the 
problem. Problem defining step should include identification of the input and the 
desired output of the program. To define a problem we proceed as follows:- 

> Study the problem carefully. 

> Is the solution possible? 

> Identify inputs and outputs of the problem. 

> Note the important conditions necessary to solve the problem. 

ANALYZING THE PROBLEM 

• u nroctf* 

An important step in developing a solution to any problem is the P ^ ^ 
of understanding the problem called the analysis of the problem. A se 
questions can be asked to analyze a problem such as:- 
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> Do w<? know how to solve the k , 

Can the problem he solved ° em > 

r What ate the mputs and outputs* 
r How ,minv * ol "tions are possible? 

> Whkh nn [ >S ' he S,n 'P'™ s °fotion of lheprob , em? 

L e t us study the following examples. 

EXAMPLE 9.2 

Suppose you want to consult a doctor for treatment. 

SOLUTION: 

Defining the Problem 

To visit the clinic of (certain) doctor on (date) at (time) for consultation. 
(This defines the Problem. That is, what to do? When to do? And what are the objectives?) 

Analyzing the Problem 

Now let us analyze the problem by asking the following questions:- 

> Who will accompany you, when you visit the clinic? 

> What are the clinic timings? 

> How far is the clinic from your home? 

> Do you need any transport? 

(The problem may be analyzed after getting answers of these questions). 

EXAMPLE 9.3 

How will you find the average of three numbers? 

SOLUTION: 

Defining the Problem 

The statement “to find the average of three numbers” defines the problem. 

Analyzing the Problem 

To analyze the problem you may require answering the following questions. 

> Do you know how to find the average of numbers? 

> Is the solution possible on computer? 

» Can you plan to solve the problem on computer. 

9>4 DEVELOPING THE ALGORITHM 

n nHprstands the problem, next stage is the planning 

stao T 0nce a programmer understai V velot , ing a n algorithm and converting it 
i 8 e - The planning stage consists of P oH g thm is a s tep-by-step procedure 

0 a flow chart or pseudocode or both, g 
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developed to solve a problem before wiiting an actual program. More precj Se i 
algorithm is a complete procedure or plan that dcscnbcs c gic ol a p rogr ^ d 

» In any situation programmer would usualy aveacoice of alg 0r j^ 
r. A i i i _ ...rite nntl dements. One ol the important ;„i 


Each method will have its own merits and dements. One ol the mpor,am Job ^ 
good programmer is to select the best one wit reasons o se ec ing t a t. | n 0( . 
to qualify as an algorithm, it should possess the following characteristics:. Cr 

> Each and every step should be precise and clear. 

> Each step should be performed in a finite time. 

> Steps should not be repeated infinitely. 

> The desired result should be obtained after the algorithm terminates. 

For computers, algorithms must he very precise. Sfiangc things may happy, 
when a computer does what the programmer tells it to do rather than i vital th ( 
programmer wants to do. There are lots oj jokes about recipes which illustiale the Cook 
with blue face and teeth chattering who followed the insti actions stir the mixture 
well and stay in the fridge for 5 minutes . Unfortunate/), theie is net quick and eus\ 
wav to learn this skill. The best wav, as usual is to start vi illi the simple example, further 
you must learn by doing rather by watching to develop algorithm yourself. 

EXAMPLE 9.4 

Develop an algorithm to prepare tea. 

SOLUTION: 


Defining the Problem 

The statement “to prepare tea” defines the problem. 

Analyzing the Problem 

To analyze the problem you may require to answer the following questions:- 

i) Do you know how to prepare tea? 

ii) Do you have the necessary ingredients? 

iii) Do you have the necessary apparatus for its preparation? 

After defining and analyzing the problem, we develop an algorithm as under 

Algorithm 

Step 1: Take water in the tea-pot. 

Step 2: Heat it until the water begins to boil. 

Step 3: Put tea leaves in the boiling water and stop heating. 

Step 4: Cover the tea-pot and wait for 10 minutes. 

Step 5: Take some mixture from tea pot into a cup. 

Step 6: Add some sugar and milk into the cup and stir it with a spoon 
Step 7: Tea is ready. Stop. 
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E 9.5 


f^ A Develop an algorithm for the problem described in examole 
required to find the average ot three numh™ “ mple 


numbers. 


9.3 in which 


■ iiTION: 

SOL ^ (he planning stage, we design a step-by-step that may be as follows:- 


Alg ° r Step 1 '• R e P resent the three numbers by A, B and C 

Step 2: Add the three numbers A, B and C to find Their Sum. 
Step 3: Divide the Sum by 3 to get the average of A, B and C. 
Step 4: Stop. 


eX aMPLE 9.6 

You are given result caids of 30 students of class X . Write an algorithm to 
find out numbers of students placed in grade Al, A and B respectively. 

SOLUTION: 

Defining the Problem 

Finding out the number of students of class X placed in grades Al. A and B. 

Analyzing the Problem 

r Given, result cards of 30 students placed in various grades. 

> To find how many of them are placed in grade Al, A and B 

A fter defining and analyzing the problem , we develop the algorithm as under 



Algorithm 

Step 1: Initialize TOTAL CARDS CHECKJED, TOTAL Al, TOTAL A, 
and TOTAL B grades equal to zero. 

Step 2: Take result card of a student. 

Step 3: Check the grade on the result card. If it is Al, then add 1 in the 
number of TOTAL Al and go to step 6, if not then go to step 4. 

Step 4: If the grade on the result card is A, then add 1 in the number of 
TOTAL A and go to step 6, if not then go to step 5. 

Step 5: If grade is B, then add 1 in the number of TOTAL B. 

Step 6: Add 1 in TOTAL CARDS CHECKED. 

Step 7: Is TOTAL CARDS CHECKED = 30, if not then take the result 
card of next student and go to step 3. 

Step 8: Print TOTAL A1 grades. 

Step 9: Print TOT A L A grades. 

Step 10: Print TOTAL B grades. 

Step 11: Stop. 
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EXAMPLE 9.7 h .,„,i 

h ind iho area of a triangle whose sides arc a. and t. 

SOLUTION: 

Defining the problem . 

The inputs are the sides a, b and c of the triangle and area as its outp ul 
Is it possible to determine area of the triangle? Yes, it is possible. 

Analyzing of the problem 

We know that the area (say A) of a triangle, when all its sides a, b, and, 
are given, can be found using Hero s formula. 

Developing the Algorithm 

Step I: Sides of the triangle are a, b and c 
Step 2: Sum of the sides = a + b + c 

a + b + e 

Step 3: Then s =- 


Step 4: .*. Area of the triangle A = y s(s-a) (s — b) (s — a) 


9.5 FLOW CHARTING 

Once we have an algorithm, we arc well on the way to write a program. 
However we need to go one step further to ensure that the program we write will 
actually represent the algorithm stated previously. For this the algorithm is 
expressed in one or both the following forms:- 

> The pictorial form is referred as a flowchart, which is a pictorial 
representation of an algorithm. 

> The written form of the algorithm (not in computer language) is called 
pseudocode. Pseudocode expresses the basic logic structure of an 
algorithm in a systematic and dear wav. 

A flowchart is a pictorial view that illustrates the algorithm. Flowcharts are 
perhaps the best method for expressing what the computer is going to do. The 
flow chart helps us in planning work in an organized manner. It demonstrates 
clearly the logical How of the computer program. A flowchart can help t,ie 
persons, the one who is running the program and someone else who is reviewing 
the program. 


FLOWCHART SYMBOLS 

A standard set of flowchart symbols is used to illustrate the algorithm- 
actual flow of control is represented by arrows which connects the symbols. S° n1t 
ot the symbols used to draw a flow chart arc described here* - 


J 
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fbovv^* 

V 

TE gMlNAL 

symbol 


iN put/outpiit 

symbol 



processing 

SYMBOL 


A Iiik with an arrow hp'ui r 
between various symbols in a flowchart " K ' 


An oval shape symbol is used 


U> represent the starting and the 


slopping po, nl 0 |- a flow charl The , b || 0 wing terminal 
sym o s in icate the beginning and ending of the flow chart. 


START 


STOP 


A paiallelogram represents either input or output operation 
legaldless ol the input or output method. The following two 
symbols shows that the values Xand Y are input. The third 
symbol shows the value X as output. 


READ A,B 


INPUT X. Y 


PRINT X 


A rectangular block is used to represent processing symbol. It 
shows all the calculations such as given below. 


s = s + 2 


X = (A + B)*C 


DECISION 

SYMBOL 


CONNECTOR 

symbol 


A diamond represents a decision symbol used for comparison 
or a decision. It changes the flow of control and computer 
decides a particular path to be followed. The decision box has 
at least two exits. Given below a logical decision, whether X is 
greater than Y or not. 

True 

J^False 

A small circle represents a connector symbol and is used to 
join various parts of a How chart. Connectors are used when a 
flow chart is very large and the numbers inside them identify 
their links. Control is transferred from one connector to 
another with the same number in a program. 




*—Q) 


now apply the concept of flow chart in examples 9.~, 
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developing flow charts 

EXAMPLE 9.8 

Develop a flow chart 
expressing the algorithm 
described in example 9.2 

Figure 9.2 shows a 
flow chart that describes the 
procedure to visit the clinic to 
consult the doctor according 
to the algorithm developed 
for example 9.2 


C START ) 
i_ 


VISIT TO CONSULT THE DOCTOR 
- ~1 


Z 7 


CONTACT DOCTOR FOR APPOINTMENT 


' SELECT THE ROUTE AND ARRANGE THE 
TRANSPORT TO VISIT THE CLINIC. CONSULT THE 
DOCTOR AND DISCUSS VOUR PROBLEM 


z 


/ 


GET THE TREATMENT AND 
ADVICE OF THE DOCTOR 

T 


( STOP ) 


Figure 9.2 A Flowchart showing the procedure 
for consultin'* the doctor 


EXAMPLE 9.9 

Develop a flow 
chart for example 9.4 that 
describes the preparation 
of tea. 


Figure 9.3 shows 
the flowchart for 
preparing tea according to 
the algorithm developed 
for example 9.4 


( start ) 

__ 

/ GIVEN TEA LEAVES, WATER. SUGAR MILK. HEAT 

- 



Figure 9.3 Flowchart for preparing Tea 


EXAMPLE 9.10 

Develop a flowchart 
expressing the algorithm 
described in example 9.5. 

Figure 9.4 shows a 
flowchart that describes the 
procedure to find average of 
three given numbers 
according to the algorithm 
developed for example 9.5 


( start 


L 

INPUT VALUE FOR A. B. AND C / 


1- 

-- f 


SUM = A + 6 + C 

AVERAGE = SUM / 3 


_ 

l - 


/ F'RiNT AVERAGE OF THREE NUMBERS / 


* 

C STOP ") 

Figure 9.4 A Flowchart showing the procedure to 
find the average of three numbers 
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. ik consider some more cxnmnlf>c iv-. ■ -i 
Hustrate the procedure to achieve the objective.' * ; " H ' dcvclop lll,wchi ' rls 

Sample 9 -'i 

rwelon a flow chart to illustrate , 

D lvC 1 aic hovv to contact to your friend on 

telep h ° nc ' 

solution 

The first Step is to check whether the telephone set is in working order 
. Then the next step is to dial the number of your friend. 
j After the number being dialed, note the response from the other end. 
j If the number is busy then return to the “wait"process. 

j Dial the nunibei again after some time and wait for reply. If no reply, then there 
max not be anybody to attend the call. 

5 Put down the telephone set. 

7 Jf somebody replied then inquire for your friend 

g If vour friend is not available then leave the message for him. 

g If available then talk to him. The complete flow chart is illustrated in Figure 9.5 



Figure 9.5 Flow chart for 


a telephonic contact >vith your friend. 
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•> 6 CODING THE PROGRAM 

X nl-converting the algorithm into a computer prog rani 

The process ol convcitn fc n(J js ca ,| ed coding thc p % 

a language that a compute, ca greatly depends upon the mV 

writing the program. The success - ^ualjjy 

of previous steps. . . 

of series of instructions. All m 

A comnuter program consists 01 ^ t . ttle se 

a compu u i 5 computer executes these instructions 

instructions may be numbered and th P i f . , ns >n 

ascending order A computer follows these mstruetton to solveOhe probe m „ 

produces thc desired result, when executed success u y. p nstructions 

are of the following five types:- 

Input/Output: These instructions direct the computer to move information to 
and from the computer’s memory and an input or output unit. 

Control- These instructions control the order in which other instructions are 
executed by transferring the control to the instruction executed next. 

Arithmetic: These instructions direct a computer for arithmetical 
computations and moving data from one place to another in memory. 

Logical: These instructions enable the computer to compare items of data and 
proceed according to the result of the comparison whether certain 

condition is true or false. 

Specification: These instructions are descriptive. A programmer can inform a 
computer about things such as the types of data items used in a 
program, the allocation of storage so on and so forth. 

9.7 BASIC, THE PROGRAMMING LANGUAGE 

Every language has its own syntax (grammar) and vocabulary. ^ 
language, which is the most commonly used by the students or by the owners 
simple personnel computers as programming language, is BASIC (Beginners, 
purpose Symbolic Instruction Code). ^ 

BASIC is easy to learn, easy to use language. Many of the terms in ^ 
are based on English words. The language uses simple English Key wor • 
INPUT, READ, PRINT, GO TO, IF, THEN, ELSE etc. 

i tins ^ 

This language is used for solving large variety of problems ie - Q f 
business, medicine, science and engineering. The simplicity and versa 
BASIC has made it very popular language. 
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fNA M p LE9.l2 

Consider a simple problem to add and 
(the sum of three numbers A, B and C. 
P r,n 9 7 shows the How chan for their sum 
prim their sum. 


( SINK I ) 


/ Rl \i) \ )'■ < 

i _ 


7 


M M 


/Trims' m 


( STOP ) 

Figure 9.7 Flow chart for the sum of three numbers. 


IJASIC pi ogram telatcd to the flowchart Figure 9.7 is as unden- 
10 DATA A, B. C 
20 READ A, B, C 

30 SUM = A + B + C 
40 PRINT SUM 
50 STOP 

9.8 TESTING AND DEBUGGING THE PROGRAM 

Testing and debugging are very important steps in developing computer 
programs. Errors or bugs in computer programs arc common. The process of 
finding and removing errors from a computer program is called debugging. 

Once the program has been written, it must be tested to ensure that it 
works correctly and will perform as intended. If a program or module does not 
produce correct result, it must be examined for errors, correct the errors, and test 
the program again. The errors present in a program are generally ol the three 
types; Logical Errors, Syntax Errors and Execution Errors. 


logical errors 

Logical errors may be due to improper use of the formula oi incorrect 
formula or wrong use of the symbols or data (or example, if we wiite the formula 
for speed as: 


types 


Speed = Distance * Time 
Instead of Speed = Distance / Time 

Similarly incorrect formula for average of three numbers A. B and C as 
Average = A + B*C/3 
Instead of correct formula as: 

Average - ( A + B + C ) / 3 


A computer cannot detect such enois 
°f errors are called logical errors. 


and thus give out wrong results. Such 
To detect logical errors, we run the 
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I ;,nl error is found, it is removed by 
,st data. When a logical etrot y 






program with test 
neecssary changes in the program. 

SYNTAX KRKOKS use 0 f a programming language T ,. 

Syntax errors caused due lolh ' ord scqU ence, undefined term, 

involves incorrect punctuation, tncu ,, nointed out bv the t S " r 

misuse of the terms These errors are automatically pointed by the lan gUagc 

processors. For example it a statement such as 

C - /B 

appears in the source program, then the computer will not process the data. The 
computer will indicate the syntax error on execution. 


EXECUTION ERRORS . . , , r- 

Execution errors arise due to the limitation of tie compu er. or example if 

a program contains a division of a numbei by zero. In suc ^ ca ^ es cither the 
execution of the program is held up or sometimes it gives absurd results. The 
execution errors like logical errors are also difficult to locate. 


9.9 RUNNING THE PROGRAM 

After the program has been executed correctly w'ith test data, the program is 
ready to run and can process the data. At this stage, it is necessary to know 
whether the results obtained meet the objectives. It a program docs not meet the 
user’s needs, then the programmer should trace through the program development 
procedure and change the algorithm, flowchart, pseudocode and the program 
coding. 

EXAMPLE 9.13 

Let us write a program for the addition of three numbers as shown below:- 



Program for the sum of three numbers. 


Type RUN and press <enter> key. The final output so obtained is shown 
below:- 



Output of the sum of three numbers ( 7, 8 and 6). 


J 
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liVlpLE MENTATION 

^ implementation is a process of takim» tu . 

t j 0 n. One of the best ways to implementt n ,» pr ° yram and P lacin S 11 inl ° 

oP cr ! , u n der this condition, the new mix..- 1 program ls callcd running in 

problems wUh ,hc new ^31™" ^ ^ " 

thLr tinC system is still being used. After the buns^i^" Lu,mxtcd whdc thc 
gs^tinc , -I , | it K hl, F s urc out, the new programs arc 

slowly P hastd wllllc ,hc old syactn is slowly phased out 
9 |1 DOCUMENTATION 

a program may be capable of fulfilling the task successfully for which it 
has been designed. But it may be useless if it is not well documented that tells thc 
user about the input neccssuiy for the program, the output it produces and the way 
the computer must be operated. 

Well-documented programs are extremely valuable whenever thc program 
is to be rewritten tor another computer or whenever someone else wants to 
modify the program. For most applications, two different types of documentation 
are required. These arc Users documentation and Technical documentation. 

USER DOCUMENTATION 

User documentation is developed in easy-to-understand terms for the 
individuals who use the program. Although there is no standard way to develop 
user documentation, the following material may be included:- 

> A discussion of the problem that will be solved by the program. 

> A non-technical discussion of how the problem is solved by the computer. 

> A description of the output from the program. 

> A discussion of the data that is required to run a program. 

> A list of potential problems that may be encountered by the user. 

TECHNICAL DOCUMENTATION 

Technical documentation helps the computer operators to execute the 
Program. It is also used by the analysts and programmers in case there are 
Problems with the program or if the program needs modification^ This type of 
documentation should include the statement of the problem and all structure 
charts, flow charts coding forms, and other material developed during the problem 
definition, analysis and design. In addition technical documentation can include a 
list of potential problems and a description of how to solve such problems. 
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SUMMARY 


in i v .. eii-nlanned program can properly direct a 
In computer programming on.y a " c I 

computer to solve a problem conectly. 

"rssrjK 5S2233S-*««*» i ”:“” “ r* 

suitable software necessary lor then solution . , , , ' 

efficiently require a computer program .ha. has been devebped af, r de a",,, 

planning. Computer Programming can be best descri cap g. 


PROGRAM PREPARATION 

A computer cannot make unplanned decisions. Good programming means 
that various steps leading to proper solution of a problem must be understood 

clearly. Generally these include the following stages.- . 

Problem Identification stage, Planning Stage, Coding and Testing stage, 

Implementing and Documenting stage. 

The key to good programming is planning. By spending more time in the 

planning phase, it is normally possible to save time in writing, testing and 

implementing a program. 


Problem Identification Stage 

The first stage of program development is to identify the problem. This is 
an important stage in which we define and analyze the problem to understand it 
properly. 


Developing an Algorithm 

Once the programmer clearly understands the problem, the next stage is 
the planning stage. The planning stage consists of developing algorithm and the 
conversion of algorithm into a flow chart or pseudocode or both. 


Flow Charting 

A flowchart is a pictorial view that illustrates the algorithm. The flow chart 
helps us in planning work in an organized manner. It demonstrates clearly the 
logical flow of the computer program. A flowchart can help the persons, the one 
who is running the program and someone else who is reviewing the program. 

Flowchart Symbols 

A standard set of flowchart symbols is used to illustrate the algorithm. 

Some of the symbols used to draw a flow chart are terminal symbol, input/output 
symbol, processing symbol, decision symbol and connector symbol. 


j 
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CODING THE program 

The process of converting the 

rh it i comm iter Ti 1 *orithm into a computer program using a 
tan^uaat tliQt computu Lein undcrstnnH ic # . 

,an “ w rom and ls ca *led coding the program or writing 

the prog! a m. ' & b 

A computer program ccmststs of series of instructions. A computer executes those 
^tractions sequence. Computer instructions are of the following five types:- 
Input Output, Control, Amhmet.c, Logical and Specification instructions. 

BASIC PROGRAMMING LANGUAGE 

The programming language, which is the most commonly used by the 
students or y the owners ol simple personnel computers is BASIC (Beginner's 
All purpose Symbol,e Instruction Code). BASIC is easy to learn. eaVto use 
language. Many of the terms in BASIC are based on Engli'sh words. 

TESTING AND DEBUGGING A PROGRAM 

a P rdcess finding and removing errors from a computer program is 
called debugging. Once the program has been written, i, must be tested to ensure 
that it works correctly and will perform as intended. The errors present in a 
program are logical errors, syntax errors and execution errors. 

RUNNING THE PROGRAM 

After the program has been executed correctly with test data, the program is 
ready to run and can process the data. If a program does not meet the user’s needs, 
then the programmer should trace through the program development procedure 
and change the algorithm, flowchart, and the program coding. 

implementation 

Implementation is a process of taking the program and placing it into operation 
Une of the best ways to implement a new program is called running in parallel' 
Under this condition, the new programs run with the existing system. Problems in 
new programs can be corrected while the existing system is still being used 

documentation 

Documentation describes what the program should do. What data is needed how 
ata ' s Identified and how the output is formatted. Well-documented programs are 
extremely valuable whenever the program is to be rewritten for another computer 
0r whenever someone else wants to modify the program. 
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EXERCISES 


9.01 Complete the following statements 

i) BASIC executes in both the__ 


ii) 

iii) 

iv) 

v) 

vi) 


and 


.mode. 


mode. 


Commands are executable in-- 

A Symbol is used for the start of the flowchart. 

_shows the direction of flow of control in the flowchart. 

A flowchart is a pictorial representation ol an-.• 

The process of finding and removing cnois tiom a computer program 
is called __• 


9.02 Tick (C) the following statements either True or False. 

i) Computer programming can be best described as 

problem solving. True/False 

ii) A parallelogram represents a processing symbol in a 

flowchart. True/False 

iii) The statement “IS A=A+1” is placed in processing symbol. True/False 

iv) Debugging is an important part of Planning stage True/False 

v) BASIC operates both in interpreter and compiler mode. True/False 

vi) Key to good programming is testing/debugging True/False 

vii) A computer cannot detect logical errors. True/False 


9.03 Encircle one choice A, B, C or D in each of the Multiple choice questions. 

i) First generation languages use:- 

(A) Pseudocode (B) Binary code 

(C) Mnemonic code (D) Decimal code 

ii) In which of the flowchart symbols, the statement “IS A > B” is placed 9 
(A) Connector (B) Rectangular (C) Parallelogram (D) Diamond 

iii) Which of the following is not a part of planning stage? 

(A) Developing algorithm (B) Flowcharting 

(C) Coding the program (D) Writing pseudocode 

iv) Which types of instructions direct the computer to move information 
between computer’s memory and I/O unit? 

(A) Control (B) Input/Output (C) Logical (D) Specification 

v) Name the error which you think to exist in the formula C = C*D/C 
(A) Logical (B) Syntax (Q Execution (D) None 
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9 . 0 * Match the items given in Column I .vm,.,.. . 

r Column!---^ ° SC glven in Colu ™ •! 


i) PRINTNU M~~ " ~~~~ 

ii) Average^A+B +m 

iv) A + *2~~~ --- 

v) Writing Program in HT T 

~"vij K = K + 2 " - 

v ii) Translation of Highdevel 
_ language into Machine code 

viii) IS A > B 


Column II 

Debugging 

"IT 

Logical error 
Comp ilation 
Syntax error 


Coding 


9 05 ' suitable exL ^^™ 6 ^ Pr ° b ' em defmiti ° n in com P uter w >‘h some 


9.06 Describe the various steps necessary to solve a problem. 

9.07 What is an algorithm? What are the characteristics necessary for a set of 
instructions to qualify as an algorithm? 

9.08 Write the algorithm for the conversion of temperature from Celsius scale 
to Fahrenheit scale. 


9.09 What is a flow chart? What are its advantages? 

9.10 Describe four symbols used in flow chart. 

9-11 Convert the algorithm of question 9.08 into a flowchart. 

9.12 Your table lamp is not in working order. Develop a flow chart for locating 
the trouble in it. The trouble may be either in the plug or in the connecting 
wire or the bulb itself may be fused. 

9-13 Develop a flowchart for identifying and printing an odd number. 

9 T4 Develop a flowchart for finding printing the sum of squares of all the 
9 natural numbers between 2 and 10. 

15 What is meant by a computer program? 

9-17 Mention the advantages of programming in BASIC. 

9,18 What is debugging? Why it is necessary to test or debug a program? 

‘ 19 Mention some of the errors that occur in computer programming. 

9 Tn 

Why it is necessary to document a program? 
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data types. 

EMT AND INF UT/OIJTPUT STATEMENTS 


hi oh level computer programming language. It was 
BASIC is an easy high-level ccP professors John G Kemeny and 

developed in 1964 at Dartmou ^ ' ifcit/and conversational nature, BASIC 

s, zzz z. .«.»».« cw-»« 

and QBASIC which are included with the DOS operating sys e 

BASIC has the following features common in all versions:- 

It is an easy, student’s friendly language. and 

It is a general purpose language, suitable for scien 
commercial programming. 

It has a simple syntax rules and is easy to test and debug. 
Communication with computer is simple and straightforwar 
It is well suited for computers having limited memory. 

10.2 CHARACTER SET IN BASIC LANGUAGE flf 

Character set in BASIC language consists of alphabetic characte^ 
English language, numeral characters, special characters, arithmetic, re 
logical and functional operators. These are:- I 

> The alphabetic characters in BASIC are capital letters A,B> 
as well as small letters a, b, c,..., z. 

> The numeric characters are the digits 0, 1,2, ... , 9. 


> 

> 

> 

> 

> 
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- lp ut Statempnic 


> s P ecial characters such as $ # 0 / ^ , ., , 

marks! , : ; ? etc ’ °’ '» b,an k spaces and punctuation 

> Arithmetical, rela«ion i°! haVS SpeciflC meani "8 in BASIC 

3 °P er ators such as + - * / A ) ( = > < etc. 


l0 3 RESERVED words 


Certain 
reserved words 
reserved words 


ABS 
AND 
ASC 
AUTO 
BEEP 
CALL 
CHR 
CIRCLE 
CLEAR 
CLOSE 
CLS 
COLOR 
COM 

COMMON 

CONT 

COS 

CSNG 

DATA 

DATE 


. “ BASIC These words are called 
in nw RAcir ■ ,h* 10 * use ^ as variables. There are nearly 160 
m GW BASIC including those given in table 10.1 

TABLE lo.l BASIC Reserved Words 


DEF 
DELETE 
DIM 
DRAW 
EDIT 
ELSE 
END 
EOF 
EQUAL 
ERASE 
ERR 
ERROR 
EXP 
FIELD 
FILES 
FIX 
FOR 
FRE 
GET 


GOSUB 

GOTO 

HEX 

IF 

INKEY 

INPUT 

INT 

KEY 

KILL 

LET 

LINE 

LIST 

LUST 

LOAD 

LOCATE 

LOG 

LPRINT 

LSET 

MARGE 


MERGE 

MOD 

MOTOR 

NAME 

NEW 

NEXT 

NOT 

OFF 

ON 

OPEN 

OPTION 

OR 

OUT 

PAINT 

PAINT 

PEEK 

PEN 

PLAY 

POS 


PRESET 

PRINT 

PSET 

PUT 

RANDOMIZE 

REM 

RENUM 

RESET 

RESTORE 

RESUME 

RETURN 

READ 

RIGHT 

RND 

RSET 

RUN 

SAVE 

SCREEN 

SGN 


SQR 

STEP 

STICK 

STOP 

STRING 

SYSTEM 

TAB( 

TAN 

THEN 

TIMES 

TO 

TROFF 

USING 

VAL 

WAIT 

WEND 

WHILE 

WRITE 

XOR 


10.4 TYPES OF ENTRIES IN BASIC 

You can make three types of entries in BASIC. These are 
Commands, Program statements and data. Commands and Program statements 
can be entered at any time. Data can be entered with the Data of assignment 
statement or when asked by the computer. 


10.5 COMMANDS 

Commands are executable instructions such as SAVE, LIST, DELETE, 
LOAD, NEW, etc. Some BASIC commands are described below:- 

auto 

It generates an automatic line number each time <ENTER> key is pressed. 
AUTO When line number and increment are not specified, then both assume the 

value 10 On pressing <ENTER> ^ key each time a new line number is 
displayed as 10. 20, 30 ... and soon. 


I 
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AUTO 80, 20 
AUTO , 20 
AUTO .. 


First number specifies the beginning of line number and second number 
specifies the increment in the line numbers. 

If line number is not specified before comma (,) then the first line nu mber 
assumes 0 value. 

If period (.) is entered before comma (,) it indicates the current |j ne . I( 
increment is not specified then the increment last specified is assumed. !f 
current line number is 120, and previ°us increment 'S 20. then on pressing 
<ENTER>- J key, the line numbers displayed will be 120,140,160 ...and soon. 

CLEAR 

It clears value assigned to numeric and string variable, resuming all 
numeric variables to zero and all string variables to null and closes all open files. 


CLS / HOME 

It clears all files and clears all common and user variables. It resets the 
stack, string spaces and turns off any sound. On some computer it is HOME 
and on others it is CLS (abbreviation for CLear Screen ). Executing CLS or 
HOME clears the screen and the cursor returns on the top left hand comer 
of the cleared screen. 

DELETE 

It deletes 

Program lines or line range. 

DELETE 50 

It deletes the specified line whose line number is given. In this example line 
# 50 will be erased. 

DELETE 30-80 

It deletes all the lines within the range given. In this example, lines # 30 to 
line # 80 will be erased. . 

DELETE-110 

It deletes all lines upto the end line number entered, In this example all the 
lines upto 110 will be erased. 

DELETE 70- 

It deletes all lines from the line number specified upto the end of the program 
if end line number is not mentioned. 

EDIT 

It edits a specified line number. 

EDIT 40 

The EDIT command displays specified line with the cursor under first digit of 
line. Changes can be made with editing keys. 

FILES 


To display names of all files from the specified drive. 

FILES “(fllespec)”Filespec is a valid file if a filespec is omitted, all files in current directory of 

the selected drive are displayed. 

FILES display all the filenames in current directories 

FILES “BAS” all the files having BAS extension. 

FILE “A” display all the files on drive A. 

KILL 

To delete a file from disk 

KILL<filename> KILL is used to delete all types of disk files including program, random & 

and sequential data files. If the line number is followed by comma 3 
increment is not specified, then the last increment specified is assumed 
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LIST 


list 


To display the program or part of the program currently in memory. 

lists all the program and lines currently in memory. 

0-40 lists all programs between line numbers specified (#20 to #40). 

0 - lists all programs from line number specified (#40 onward). 

60 lists all programs upto the end line number specified. 


load 

To load a file from diskette into memory. 

LOAD The LOAD command retrieves a program that was saved by the SAVE 

command and read it into the memory. Execution of the LOAD command 
closes all open files and deletes all variables and program lines currently in the 
memory before execution. 

LOAD “drive name (file name)”, R. 

If R option is specified with LOAD, the program runs automatically, 
immediately it is loaded and all open data files are kept open. LOAD with R 
option allows chaining several programs (or segment of the same program). 
When file name is omitted, the program file which is found first will be read. 

NEW 

To delete the program currently in memory and clears all variables. 

NEW It erases the old program from the memory, ensuring that lines from a 

previous program will not affect the new program. On some computers NEW 
just dears the memory of the computer but does not clear the screen, it may 
still be on the screen. 

RENUM 

To renumber program lines without changing the order of program lines. 

RENUM 100,35,10 First number specifies new number in the new sequence for the first line. 

Second number specifies old number of the line in the current program 
whose renumbering is to begin. Third number specifies increment to be used 
in the new sequence. 

RENUM If line numbers are not specified then the first new line number will be 10 

with an increment of 10. It also changes all old references in the program by 
new line numbers. 

RUN 

It begins program execution currently in memory from the lowest line 
number or to load it from the diskette into memory and execute it. 

RUN 50 If line number is specified, execution begins from that line. 

SAVE 

It is used to save a program file on a derive. 

SAVE If filename already exists, the file will be over written. 

SAVE “A: TEST” It saves the file “TEST" on the disk in drive A. If drive name is not mentioned, 
then it will be saved on the current drive. 


Scanned by CamScanner 











SYSTEM 

It is used to exit BASIC to return to DOS by entering the SY$t 
command. Save your program before pressing <ENTER> -» key. 

10.6 STATEMENTS 

Program statements such as REM, LET PRINT, END etc., are the p art 
a computer program. They have specific purposes in a computer program pf 
difference between commands and statements is that commands are general^ 
executable in the direct mode. Commands usually perform some type of p r0 g r y 
maintenance such as editing, clearing, running, or saving programs. On the other 
hand statements are the part of a computer program and run in compiler’s mode^ 

A program statement in BASIC has two parts in general; a line number 
and one or more BASIC instructions. Line number tells the position of a statement 
in the program and must be a positive integer from 0 to 65529. For example:- 

50 LET NUM = 18 

A statement with a smaller line number (say) 30 will execute before a 
statement with a larger line number (say) 80, regardless of when it is entered. 

10.7 DATA TYPE 

BASIC keeps its data types simple. It recognizes numerals and strings:- 

NUMERIC DATA 

BASIC deals with data having numbers that are used in calculations. For 
example: 174, 16, and 39.82 etc. 

STRING DATA 

BASIC also deals with words or texts called strings. A string consists of 
all the characters words or numbers enclosed by quotation marks such as; u 786”, 
PAKISTAN DAY , 14TH AUGUST 1947” etc. However arithmetic operations 
cannot be performed on numbers entered with quotation marks. 

CONSTANTS 

A constant in BASIC is something that does not change its value during 
execution of the program. There are two types of constants; Numeric constants 
and string constants. 

NUMERIC CONSTANTS 

Numeric constants are positive or negative numbers. Plus sign is option 1 
for positive numbers. For examples: 23, -4.756, and +38.15 etc. A numeric 
constant in BASIC cannot contain commas. Thus 2,45,765 is not a valid number- 
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STRING constants 

A string constant is anv «Pt • 

mtation marks Blank cna, y 0t ^ maximum 255) characters enclosed in 
Lh as “I LOVE PAKISTAN”, ™3RD MARCH’^and "« + n-TE" ^ 

VARIABLES 

norany^hes^variaKi 6 names usec * to represent certain quantities in a BASIC 

Th ^niimher nf rh ^ ^ n ? meS are usually made up of one or more characters. 
! " . characters that can be used varies in different versions of BASIC. 

There two types of variables; numeric variables and string variables. 

NUMERIC VARIABLES 

A numeric variable always has a numeric value either supplied by the user 
or ca cu a e y * e computer during program execution. A numeric variable 
name may consist o a alphabets and numeric constants but must begin with 
an alphabet. Special characters and blank spaces are not allowed in numeric 

vT/xn vanable names which are allowed in BASIC are A, B2, 

X55, NUM, TP AY etc. Examples of invalid variable names are:- 


INVAL1D VARIABLE NAME 
5NUM 
TOT PAY 
NET-PAY 
B&W 
TAX$ 

LIST 


REASON __ 

cannot begin with a digit 
Blank spaces are not allowed 
Hyphen not allowed 
Special symbol (&) not allowed 


VALID VARIABLE NAME 
NUM5 
TOTPAY 
NETPAY 
BANDW 


$ symbol invalid for numeric variable name. TAX 
cannot use reserve words. 


STRING VARIABLES 

A string variable represents a character string that is a character or a 
sequence of characters i.e., letters, numbers and special characters such as + - * 
$, =, ?, etc. Blank spaces may be included in a string but not the quotation marks 5 
A string variable name must be followed by a dollar sign ($) such as A$ B33$ 
NAM$, GRADS etc. A string variable name is valid under similar conditions as 
for numeric variable except that its last character must be $. 

10.8 OPERATORS 

Operators perform mathematical or logical operations on values In 
BASIC the operators are divided into four categories. 

□ Arithmetic. o Relational 

□ Logical. □ Functional 
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ARITHMETIC OPERATORS ^ perform arithmetic 

Numeric expressions conlal, 0 P These are caMed P a S 

such as addition, subtraction muUip i*. ^ BASIC , angua Vt, 

operators. The following special symbols ar 

qpH in RASlf 


'on s 

'eti c 


OPERATION 

OPERATOR 

“ — example in ^ 

ARITHMETIC 

basic^ 

Addition 

+ 

5 + 8 

5 + ^ 

Subtraction 

_ 

8-3 


Multiplication 

* 

4x7 

4*7 ‘ 

Division 

/ 

15 + 5 

15/5 1 

Exponentiation 

A 

9 Z 

9 A 2 

-6 

-6 j 

Negation 

I 


10.9 THE HIERARCHY OF ARITHMETIC OPERATORS 

The computers follow the usual rules of arithmetic for evaluation of 
expressions. The order in which various operations are performed is as follows:- 


First step: 
Second step: 
Third step: 
Fourth step: 


Perform all operations inside parentheses. 

Evaluate all exponentiation from right to left. 

Perform all multiplications and divisions from left to right. 
Perform all additions and subtractions from left to right. 


BASIC ARITHMETIC EXPRESSIONS 

An expression is a set of mathematically meaningful combination of 
variables, constants and operators. Equations and formulae are also expressions. 
Arithmetic operations are performed using the operators described in Table 10.3. 

Arithmetic expressions in BASIC are written on a single line which may 
cause confusions and would produce wrong results. For example computer will 

interpret an expression —-— written on a single line as X+Y/2 that is incorrect. 

To avoid confusion brackets or parentheses may be added to write expressions in 
a single line. Thus the above expression can be written correctly on a single line 
as (X+Y)/2. Let us study some more examples. 

EXAMPLE 10. 1 

Evaluate the expression 5 + 2*3. 

SOLUTION: 5 + 2*3 = 5 + 6 (Performing Multiplication first) 

= 11 
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(Opening the parentheses first) 


SAMPLE HI * 2 

E* Evaluate the expression ( 5 + 2 ) * 3. 

SOLUTION: (5 + 2)*3 = 7*3 

EXAMPLE 10.5 

Evaluate the expression VB 2 -4AC , where A = 2, B = 5, and C 3. 

SOLUTION: VB 2 -4AC = ( B A 2-4 * A * C ) A 0.5 

={5 A 2-4*2* (-3)} A 0.5 
= ( 25 + 24 ) A 0.5 
= 49 A 0.5 
= 7 


RELATIONAL operators 

Relational operators are used to relate or compare two quantities. e 
result of comparison may be either YES or NO or may be TRUE or 
When these operators appear in a computer program, their results deci e t e ° w 
of the computer program. The Table 10.4 below shows symbols used tor 
relational operators, their relations with examples. 


TABBLE: 10.4 Relational Operators, their relations with illustrations. 


rOPERATOR 

RELATION 

EXAMPLE 

—- 

Equality 

If A = 15 Then STOP. 

o 

Inequality 

If D$ o SUNDAY Then display WELCOME. 

< 

Less than 

If M < 50 Then Print FAIL. 

> 

Greater than 

If M > 50 Then Print CONGRATULATION. 

<= 

■» * 1 

If K <= 10 Then Go to Step 70. 

>= 

Greater than 
or equal to 

If G >= 17 Then X = X*2 Otherwise X = X* 1.5 


It should be noted that Arithmetic Operators are performed first when they 
appear along with the Relational Operators in the same expression. 


LOGICAL OPERATORS 

Logical Operators such as AND, OR, NOT, NAND, NOR, and XOR 
perform in the same way as in Boolean algebra. The result of these logical 
operations would be either true or false. In a Computer program, such results are 
very important because they decide the flow of a program. 

For example an allowance of Rs. 1000 is announced for employees under 
grade 12 of firms whose staff members are more than 4. It may be expressed as:- 
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IF G < 12 AND MEM > 4 THEN ALL = 1000 

Excellent grade is awarded to students getting 80 % or more mark, 
marks 360 or above. This can be expresse as. 

IF M >~ 80 OR TOT >= 360 THEN GR$ = EXCELLENT 


0r 'Ota 


FUNCTIONAL OPERATORS 

BASIC is very rich in having predetermined functions that p erfo 
arithmetic and string operations. These are built-in notions sue as ABS, 
FIX, RND, SQR, LOG, SIN and COS. These functions make the programming 
much simpler. We shall discuss them in detail in Chapter 13. 


10.10 MODES OF OPERATIONS 

Once BASIC is loaded, it displays the Ok prompt. Ok means BASIC is at 
command level, ready to accept BASIC commands Program statements can be 
entered with or without a line number, depending on the mode of operation: 
direct mode or the program mode. For Labs, consult Computer Lab. Journal 
for SSC. Computer Science by Prof. M. Tahir Hassan. 

DIRECT MODE 

In the direct mode, program statements are entered without a line number. 
The computer will execute it as soon as the <RETURN> or <ENTER>^key is 
pressed after typing the Command. Output is displayed on the screen. This 
facility can turn BASIC into a calculator to provide immediate computation. 


10.11 THE PRINT COMMAND 

One of the most useful words in BASIC is PRINT. The PRINT command 
allows the computer to communicate with you. It can be used to display any 
combination of letters, numbers, and symbols, or to evaluate numerical 
expressions. When strings are used with the PRINT command, they must be 
enclosed in quotation marks, as in the following examples: 

PROGRAM 10.1 


PRINT "IN THE NAME OF ALLAH THE MOST BENEFICIENT AND THE MOST MERCIFUL” 

Press <ENTER> -* key after typing this Example 10.1. The output will be: 


OUTPUT OF PROGRAM 10.1 

IN THE NAME OF ALLAH THE MOST BENEFICIENT AND THE MOST MERCIFUL 
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Figure 10.1 Display of ProgramlO.l written in GW-BASIC as it appears on the screen. 


Let us have more examples using PRINT command. 

PROGRAM 10.2 

PRINT 25 + 39 

Press <ENTER> key after typing Example 10.3. The output will be: 

OUTPUT OF PROGRAM 10.2 

64 

PROGRAM 10.3 

PRINT " 25 + 39 ” 

Press <ENTER> - 1 key after typing Example 10.3. The output will be: 

OUTPUT OF PROGRAM 10.3 

25 + 39 

PROGRAM 10.4 

PRINT “25 + 39 = ”25 + 39 

Press <ENTER> - 1 key after typing Example 10.4. The output will be: 

OUTPUT OF PROGRAM 10.4 

25 + 39= 64 
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PROGRAM 10.5 

PRINT “ THE SUM OF 25 AND 39 IS ” 25 + 39 

Press <ENTER> «-* key after typing Example 10.5. 


The output will be: 




OUTPUT OF PROGRAM 10.5 

THE SUM OF 25 AND 39 IS 64 


re gj n| lei : I igial ai 


GW-BASIC 3.22 ' „ rtOC 1Qar , n qfl7 

(C) copyright Microsoft 1983,1984,1985,198 , 
60300 Bytes free 

ok , • . • 

PROGRAM 10.2 
PRINT 25+39 
64 

Ok • . 

PROGRAM 10.3 
PRINT ". 25 + 39 " 

25 + 39 
Ok 



PROGRAM 10.4 
PRINT "• 25 + 39 = 
25 + 39 = 64 

Ok 


25 + 39 


PROGRAM 10.5 

PRINT " THE SUM OF 25 AND 39 IS 25 + 39 
THE SUM OF 25 AND 39 IS 64 
Ok 




Eload-kJsave" 



S|13S 


Figure 10.2 Displays Programs 10.2, 10.3, 10.4 and 10.5 written and executed successively 
in GW-BASIC as they appear on the screen. Note the effect of quotation marks. 


PROGRAM 10.6 

You can use ALT + P as a shortcut for typing PRINT ; or type question 
mark ? to execute the PRINT command as illustrated in the following program. 

? ( 28 + 36 )/5 

Press <enter> «- J key after typing Example 10.4. The output will be: 


OUTPUT OF PROGRAM 10.6 
12.8 



PROGRAM MODE 

The program mode is also called the indirect mode. A program in BAS# 
consists of line number followed by an instruction or statement. The stated 


l 
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with the 


smallest number is executed first followed by the statement with the next 


tallest number and so on. 

jO 12 STRUCTURE OF BASIC PROGRAM 

A BASIC program is composed of statements which execute in the order 
■ which they are numbered unless otherwise indicated by the program. Genera 
structure of the BASIC program is as under:- 

> Every statement must appear on a separate line. 

> Two statements typed in the same line must be separated by a colon. 

> Every Program statement is entered with line number that is used o 

determine the sequence of its execution. 

> No two program statements have the same line number. 

> Each line number must be followed by BASIC keyword that indicates the 
type of instruction to be carried out. 

> Blank spaces may be inserted wherever desired to improve the readability 
of program statement. 


A Structured Approach to BASIC 

In its early forms, BASIC was often criticized as being unstructured, 
because of the use of GOTO instruction and thus create inefficient programs. Yet 
it is very simples to write structured programs in GW-BASIC. In a structured 
approach we use three types of building blocks, the processing block, the decision 

block, and the repetition block. 

10.13 THE PROCESSING BLOCK 

The processing block mainly consists of input statements that allow data 
to be entered assignment statements that allow calculation of the data and 
output statements that display the results on the screen or print thern^ Let us 
begin with the following BASIC’s statements such as PRINT, LET, and 
STOP/END statements. These statements are of elementary nature. 


PRINT STATEMENT , „ , 

PRINT statement when executed, displays the processing results of the 

computer You are already familiar with the PRINT command when used in the 
direct or interpreter mode. The only difference is that in the program or compiler 
mode, PRINT is followed by a line number such as:- 

f Variables (A, TAX, NAM$) 
i a hpi ( strinq constant enclosed within quotation marks ) 

Line # PRINT expression ( 37 - 3 * 2 * 4 + 15 ) 

Any combination of the above 
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Let us write programs 10.7A 10.7B using PRINT , END, and STOP statem^ ^ 
get the average of two numbers as follows.- 

PROGRAM 10.7A PROGRAM 10.7B 

10 CLS 

20 ? " Average = (40 ♦ 23)/ 2 

30 STOP 

On pressing the <enter> «-* key, program will be stored in the memory. 
Now type RUN command without any line number and press <ENTER> «-j J^gy 
or press key F2 for execution. The result and the program will appear as: 


10 CLS 

20 ? “Average*”; (40 +23 )/2 
30 END 


DISPLAY OF PROGRAM 10.7A 

10 CLS 

20 ? “ Average =” ; ( 40 + 23 ) / 2 

30 END 

RUN 

Average = 31.5 
OK 


DISPLAY OF PROGRAM 10.7B 

10 CLS 

20 ? “ Average =" ; (40 + 23 ) / 2 

30 END 

RUN 

Average = 31.5 
Break in 20 
Ok 


10.14 LET STATEMENT 

LET is an assignment statement that stores a value in a location assigned 
to a given variable. The general format of the LET statement is as follows:- 

Line # LET variable = expression 

Let us write a program using LET statement to calculate the average of 
two numbers. 

PROGRAM 10.8 

10 LET A = 5 
20 LET B = 11 
30 LET C = (A+B)/2 
40 PRINT C 
50 END 

OUTPUT OF PROGRAM 10.8 

RUN 

8 

Ok 


Let us write a program to print “ I LOVE PAKISTAN ” as follows:- 

PROGRAM 10.9_ 


10 

LET 

ii 

< 

20 

LET 

B$ = “LOVE” 

30 

LET 

C$ = “PAKISTAN 

40 

PRINT A$, b$, C$ 

50 

END 
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Type RUN and press <ENTER>*-. key> the output appears as:- 

Qir rPllT OF PROGRAM 10.Q __ 

I LOVE PAKISTAN 

10.15 COMMAS (,) AND SEMICOLONS (;) 

Commas and semi colons have a special purpose in BASIC. When used in 
PRINT statement, they control the position of output on the screen. 

the comma 

A comma in PRINT statement separates strings and numerical expression. 
It generally causes the output to be printed across the screen in five zones. 

PROGRAM 10.10 

10 ? “TODAY”, “ROLL”, “NOS" 122, 54, 136 “ARE”, “ABSENT ” 

20 END 

OUTPUT OF PROGRAM 10.10 

TODAY ROLL NOS 122 54 

136 ARE ABSENT 

When there will be more numbers or strings than zones in a line, then the 
computer would automatically PRINT those extra numbers or strings beginning 
from the first zone of the next line. 

THE SEMICOLON 

Semicolon in PRINT statement also affects the form of output in a 
different ways. The computer prints the strings without adding space when semi¬ 
colon are used in a PRINT statement to separate strings. However in numerical 
expression PRINT statement varies from computer to computer. For example let 
us see the output for the above statement with semicolons instead of commas. 

PROGRAM 10.11 _ 

100 ? “TODAY”;“ROLL”;"NOS”;122 ; 54 ; 136 ; “ARE” ; “ABSENT" 

200 END 

OUTPUT OF PROGRAM 10.11 __ 

TODAYROLLNOS 122 54 136 AREABSENT 

10.16 ASSIGNMENT STATEMENTS 

The assignment statement is used when the programmer wishes to give a 
variable an initial value that will be used throughout the program, or when a 
variable is assigned a new value as a result of computation or operation. For 
example the following statements assign number “ 5 ” to the variable M, and 
name “ KASHIF NAEEM ” to the variable NAM$> 
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40 M = 34 11ACCM „ 
NAM$ = " KASHIF NAEEM 


The assignment statement has the following forma 

Line # ( LET ) variable name = variable or expressi 

The word LET is optional in BASIC assignment. The tem, express.on « 
defined as a combination of two or more variables and/or one o constants 

and operators. The following expressions are valid.- 
63, K + 2 and 5 * X A 2 - 3 * Y etc. 

Table 10.4 contains examples of valid assignment statements and their 
results. In the last example, the value of a variable N is increase y one an this 
new value replaces the previous value. The following assignment statement is not 

a valid statement. 


A + B = X 

Table 10. 4 Examples of valid Assignment Statements 


Assignment Statement 

Result 

t b — 

P = Q 

Current value of Q is placed in P 

NUM = K + T 

Current values of K and T are summed and placed m NU1M 

K = 0 

K is set to 0 

C$ = “IRAN, TURKEY " 

The string variable C$ is set equal to “IRAN, TURKEY ” 

US = C$ + “AND PAKISTAN" 

Stores “IRAN, TURKEY AND PAKISTAN” in the string 
variable U$ 

I N = N + 1 

Old value of N is increased by one to form a new value of N 


Program 10.12 gives product of two numbers using assignment statement. 


PROGRAM 10.12 _ 

10 P = 25 
20 Q = 45 
30 PRINT P * Q 
40 END 


OUTPUT OF PROGRAM 10.12 _ 

1125 

Program 10.13 prints “ IRAN, TURKEY AND PAKISTAN ” using 
assignment statements as given below:- 

PROGRAM 10.13 _ _ 

10 C$ = “ IRAN, TURKEY ” 

20 U$ = C$ + “ AND PAKISTAN ” 

30 PRINT U$ 

40 END 
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Q ^ jpiiT OF PROGRAM 10.13 _ 

jRAN TURKEY AND Pakistan 

10 .17 REMark STATEMENT 

The REM (remark) statement documents the program and provides 
information to the user about the program. It may explain what a program is? 
REM statements state the purpose of the program, necessary instructions for its 
execution and its logic to users. REM statements are non-executable and do not 
instruct the computer in any way. Thus it can be placed anywhere in the program. 

PROGRAM 10.14 _ 

10 REM * THIS PROGRAM COMPUTS EMPLOYEE’S NET PAY * 

10 LET PAY = 3450 

20 LET HRENT = 1035 

30 LET DED = 417 

40 LET NETPAY = PAY + HRENT - DED 

50 ? NETPAY 

60 END 

OUTPUT OF PROGRAM 10.14 _ 

4068 

10.18 THE INPUT STATEMENT 

So far you have leamt a method of assigning values to variables using the 
LET statement. BASIC provides another way of assigning values to variables 
using the INPUT statement. This statement allows you to enter value of a variable 
while the program is running. The format of the INPUT statement is: 

Line # INPUT (Variable name) 

Let us write a program to calculate the sum of two numbers. 

PROGRAM 10.15 _ 

10 INPUT A 
20 INPUT B 
30 C = A + B 
40 PRINT C 
50 END 

Type RUN and press <ENTER> «-* key. Question mark “ ? ” will appear 
asking you for the value of A. Enter a value for A. Now the prompt “ ? ” will 
appear at the next line asking you for the value of B.-Enter a value for B. The 
computer will execute as:- 

OUTPUT OF PROGRAM 10.15 _ 

?37 

? 44 
81 
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To display the message “SUM OF A (value) AND B (value) IS C , Va/ 
the above Program 10.15 can be modified as.- 

PROf.RAM 10.16---^ 


5 CLS 
10 INPUT A 
20 INPUT B 
30 C = A + B 


40 ? “ SUM OF A; “ AND B; “ IS C 


50 EN °Type RUN and press <enter> - 1 key. Enter the values for A and B aft er 
the ? prompt. The output will be:- 


OUTPUT OF PROGRAM 10.16 
? 487 
? 218 

SUM OF 487 AND 218 IS 705 


A single INPUT statement may be used to assign values of more than one 
variable separated by commas. The program 10.16 can be modified as follows:- 

PROGRAM 10.17 _ 

10 CLS 

20 INPUT A, B 
30 C = A+B 

40 ? “ SUM OF A; “ AND B; “ IS C 
40 END 

Type RUN and press <enter> key. Enter the values for A and B 
separated by comma ( as in the INPUT statement) after the ? prompt. The output 
of this program will be similar to that of Program 10.16 as follows:- 

OIJTPUT OF PROGRAM 10.17 _ 

? 35,29 

SUM OF 35 AND 29 IS 64 

As line 20 is executed, the ? prompt appears on the screen. In this case 
enter two values (say) 35 and 29 separated by comma for the variables A and B 
respectively. The computer will accept both these values as soon as you enter 
them. 

In above programs the computer will wait for values after ? prompt- tf a 
Prompt ( a string constant) is included, then a meaningful message may be 
displayed before the question mark. The format of INPUT statement will then be * 
line # INPUT “ PROMPT (variable), (variable) 

PROGRAM 10.18 _ _- 


10 CLS 


20 INPUT “ PLEASE ENTER A, B ” ; A, B 
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30 PRINT “ SUM OF ” ; A ; “ AND " ; B ; " IS ” ; A + B 

40 END 

miTPUT PROGRAM 10.18 _ 

! PLEASE ENTER A, B? 27, 41 
SUM OF 27 AND 41 IS 68 

“ PLEASE ENTER A, B? ” appearing on execution may be made without 
the prompt “ ? ” replacing semicolon by a comma after the quotation mark in line 
20 of Program 10.18 as 20 INPUT “ PLEASE ENTER A, B ”, A, B 
Note the difference in prompts using comma and semicolon in Program 10.19. 

PROGRAM 10.19 _ 

10 CLS 

20 INPUT “ PLEASE ENTER A ”, A 
30 INPUT “ PLEASE GIVE B ” ; B 
40 PRINT “ SUM OF ” ; A ; “ AND ” ; B ; “ IS ” ; A + B 
50 END 

[ OUTPUT PROGRAM 10.19 _ 

PLEASE ENTER A 18 
PLEASE GIVE B? 15 
SUM OF 18 AND 15 IS 33 

PROGRAM 10.20 _ 

1 10 INPUT “ PLEASE ENTER PLAYER’S NAME : ” ; N$ 

20 INPUT “ PLEASE ENTER HIS SCORE : ”, R 
30 PRINT N$ ; R;“ RUNS” 

40 END 

OUTPUT PROGRAM 10.20 __ 

PLEASE ENTER PLAYER’S NAME : ? SAEED ANWAR 
PLEASE ENTER HIS SCORE : 62 
SAEED ANWAR 62 RUNS 

10.19 READ_DATA Statements 

So far you have learnt two ways to assign values to variables using LET 
and INPUT statements. The LET Statement assigns values from within a 
program, and the INPUT Statement allows you to supply the values while the 
program is RUNing. There is a third method using READ and DATA statements. 
This is useful when the data contains large numbers of values. A DATA statement 
contains values of the variables which are assigned to the respective variable 
names in READ statement. The format of READ and DATA statements are:- 

Line # READ (1 st variable name ), (2 nd variable name), ... 

Line # DATA (value of 1 st variable), (value of 2 nd variable), ... 

READ .... DATA techniques are illustrated in the following programs. 
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10 READ A, B, C,D 

20 DATA 35, 92 

30 DATA 78, 49, 66, 

40 PRINT A ; B ; D ; A ; C ; B 

50 END 


35 92 49 35 78 92 

The READ statement may contain 
DATA and string variables for the string 
illustrated in the following example. 


numerical variables for the numeric 
constants in the DATA statement as 


10 

20 

30 

40 

50 

60 

70 


READ 

DATA 

PRINT 

PRINT 

PRINT 

DATA 

END 


10.22_ 

A, B, C, A$, B$, C$ 

A$ ; “ OBTAINED ” ; A ; “ MARKS ” 

B$ ; “ OBTAINED ” ; B ; “ MARKS 

C$ ; “ OBTAINED ” ; C ; “ MARKS ” 

BASHIR, ARIF, MUSTANSAR 


OUTPUT PROCRAM 10.22 

BASHIR OBTAINED 58 MARKS 
ARIF OBTAINED 73 MARKS 
MUSTANSAR OBTAINED 65 MARKS 


10.20 TAB FUNCTION 

BASIC allows lining up the numbers vertically. Let us modify program 
10.22 using TAB function. TAB function must be accompanied by a number 
enclosed by parentheses telling the computer to move cursor to column specified 
in the parentheses such as TAB(44) moves the cursor to column 44. Note that 
any gap between TAB and the left parenthesis will cause Syntax error. 


PROGRAM 10.23 


10 

CLS 



10 

READ 

A, B, C, A$, B$, C$ 


20 

DATA 

58, 73, 65, 


30 

PRINT 

AS TAB(20) “ OBTAINED 

” I A ; “ 

40 

PRINT 

B$ TAB(20) “ OBTAINED 

” 1 B ; “ 

50 

PRINT 

C$TAB(20)“ OBTAINED 

” ; C : “ 

60 

DATA 

BASHIR, ARIF, MUSTANSAR 

70 

END 




MARKS” 
MARKS” 
MARKS” 


OUTPUT PROGRAM 10.23 


BASHIR 

ARIF 

MUSTANSAR 


OBTAINED 58 MARKS 
OBTAINED 73 MARKS 
OBTAINED 65 MARKS 
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21 PRINT using statement 

1 ’ Ta ( b rSNTU^ ,P , th , e deCimal POintS C0ITectl y- ™» problem can 
be soWed by PRINT USING statement. PRINT USING statement allows 

specifying the appearance and position of numbers. It also provides a way to 

round ott numbers to a given number of decimal places. Below is one of the many 

formats ot PRINT USING statement that tells the computer to print a value upto 

five digits before the decimal point and two digits after the decimal point. 

Line # PRINT USING “#####.##” 

PROGRAM 10.24 _ 

To CLS 

20 REM * PRINTING DATA VALUES IN VERTICAL FORMAT * 

30 READ A, B, C, D, 

40 DATA 304.567,1145, 97.479, 2.88 


PRINT 

PRINT 

PRINT 

PRINT 

END 


USING “####.##' 
USING “####.##’ 
USING “####.## 
USING “####.## 


OUTPUT OF PROGRAM 10.24_ 


304.57 

1145.00 

97.48 

2.88 

Let us develop a program 10.25 that causes text to appear in its output. 

PROGRAM 10.25 __ 

10 CLS 

20 REM “RAINFALL IN CM DURING JULY” 

30 READ ‘A’, “B\ C, D, “A$, “B$, C$, D$ 

40 DATA 4.85,13.2,11.68,1.6, FIRST WEEK 

50 PRINT A$ ; TAB(20); 

55 PRINT USING “##.##” A 

60 PRINT B$ ; TAB(20); 

65 PRINT USING “##.##” B 

70 PRINT C$ ; TAB(20); 

75 PRINT USING “##.##” C 

80 PRINT D$ ; TAB(20); 

85 PRINT USING “##.##” D 

90 DATA SECOND WEEK, THIRD WEEK, FOURTH WEEK 
100 END 


OUTPUT OF PROGRAM, 
FIRST WEEK 
SECOND WEEK 
THIRD WEEK 
FOURTH WEEK 


10.25 

4.85 

13.20 

11.68 

1.60 
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SUMMARY 


BASIC PROGRAMMING . ages to be used on micro-cotnnui,. 

BASIC is the first high level lanW.* ^ by Microsoft . m ^. 

First interpreter of BASIC language was 

CHARACTER SET IN BASIC LANGUAGE , . . t charact. 

Character set in BASIC language consists of alphabetic characters 0 f 
c-naracier sci ^ ® cn^rial characters, arithmetic, relational 

English language, numeral characters, spec al, 

logical and functional operators. 

Reserved Words jn BASIC. These words are called 

reserved words such L AND ,AUTO, CLS. DIM, FOR. LET, NEXT STEP etc. 

COMMANDS , t ,c T iHAn 

Commands are executable instructions such as SAVE, LIST, LOAD, etc. 

STATEMENTS 

Program statements such as REM, LET PRINT, END etc., are the part of a 
computer program. The difference between commands and statements is that 
commands are generally executable in the direct mode. Commands usually 
perform some type of program. Statements run in compiler s mode. 

DATA TYPE 

BASIC has data types consisting of numeric data, string data. 
CONSTANTS 

There are two types of constants; Numeric constant and string constants. 

VARIABLES 

There are two types of variables; numeric variables and string variables. 


Numeric Variables 

A numeric variable name may consist of all alphabets and numeric 
constants but must begin with an alphabet. Valid variable names which are 
allowed in BASIC are A, B2, X55, NUM, TPAY etc. 


String Variables 

A string variable represents a character string such as letters, numbers and 
special characters such as +, -, *, =, $, ?, etc. including blank spaces but not the 
quotation marks. A string variable name must be followed by a dollar sign ($)• 


OPERATORS 

Operators perform mathematical or logical operations on values. 
BASIC there are Arithmetic, Logical, Relational, Functional operators. 
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CH 10 : Data Type^ssignment and Input/Outnnt sSS 


he Hierarchy Of Arithmetic Operators 

c^n'HLn. p ert ,° r T "'I ° Perati0nS inside Parentheses. 

Th^ QtPn- P ' p V ^ Uate ® 1 ex Ponentiation from right to left. 

_ cton- e orm 3 mull 'P , ' cat ' 0ns and divisions from left to right. 
Fourt step. Perform all additions and subtractions from left to right. 

..odes Of Operations 


Once BASIC is loaded, it displays the Ok prompt. Ok means BASIC is at 
mmand level, ready to accept BASIC commands. Program statements can be 
itered in direct mode or in the program mode. 

BASIC PROGRAM 

A BASIC program is composed of statements which execute in the order 
tin which they are numbered unless otherwise indicated by the program. 

PRINT STATEMENT 

PRINT statement is similar to PRINT command used in compiler mode. 

LET STATEMENT 

LET is an assignment statement that stores a value in a location 
assigned to a given variable. The word LET is optional in BASIC assignment. 

| COMMAS (,) AND SEMICOLONS (;) 

I Commas and semi colons have a special purpose in BASIC. When used in 

I PRINT statement, they control the position of output on the screen. 

ASSIGNMENT STATEMENTS 

The assignment statement is used when the programmer wishes to give a 
variable an initial value that will be used throughout the program, or when a 
[ variable is assigned a new value as a result of computation or operation. 

REMark STATEMENT 

The REM (remark) statement documents the program and provides 
I information to the user about the program. REM statements are non-executable. 

THE INPUT STATEMENT 

This allows entering value of a variable while the program is running. 
READ .... DATA STATEMENTS 

DATA statement contains values of variables present in READ statement. 
| READ statement assigns those values to the respective variables in the list. 

I PRINT USING STATEMENT 

1 PRINT USING statement allows specifying the appearance and position of 
| numbers. It also rounds off numbers to a given number of decimal places. 
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EXERCISE 

10.01 Complete the following statements 


i) 

ii) 

iii) 

iv) 

v) 

vi) 


BASIC stands for___— ' 

Basic is well suited for computers having--memory. 

In BASIC key FI is equivalent to the comman --—-• 

_are the. part of program which run in compiler s mode. 

To run a program press_^ e y- 

statements allow you to enter value of a 

variable while the program is running. 


10.02 Tick ( ) the following statements either True or False. 

i) Commands but not statements can be entered at any time. True/False 

ii) If a filename already exists, then SAVE will over write it. True/False 


iii) A string constant cannot contain quotation marks. True/False 

iv) REM statements are executable statements . True/False 

v) A computer prints strings without adding spaces when 

strings are separated by semicolon in print statement. True/False 

vi) PRINT sends output to a printer. True/False 

vii) INPUT is an executable statement. True/False 


viii) DATA statement may be placed anywhere in a program. True/False 


10.03 Encircle one choice A, B, C or D in each case. 

i) Which of the following word can be used as a variable name? 

(A) COLOR (B) KEY (C) PEN (D) PENCIL 

ii) Which of the following command is used to exit from BASIC and to 
return to DOS? 

(A) CLEAR (B) KILL (C) SYSTEM (D) NEW 

iii) The maximum characters that a string constant may contain are 

(A) 8 (B) 32 (C) 80 (D) 255 

iv) Which of the following is not a logical operator? 

(A) AND (B) OR (C) FIX (D) NOT 

v) Which of the following types of the characters can be used as numenc 
variable name? 

(A) special (B) blank spaces (C) hyphen (D) none of them 
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vi) Equality operator is a:- 
(A) Logical operator 
(C) Relational operator 


(B) Funtional operator 
(D) Arithmetical operator 


10.04 


10.05. Write a short note on BASIC and describe some of its important features. 

10.06 What type of entries are made in BASIC? What is difference between 
commands and statements? 

10.07 Describe briefly the following commands 
Auto, Delete, List, Renum and System. 

10.08 How many types of variable names are used in BASIC? Give examples of 
invalid variable names with explanations. 

10.09 Describe various types of constants used in BASIC with examples. 

10.10 Pick out numeric and strings from the following data items- 
“LAHORE” ; 27; “60W”; 1.008; “16”; 20 km ; “23RD MARCH”; DC;A-1. 

10.11 Explain various types of operators used in BASIC with examples? 

10.12 How does computer know whether an instruction you typed is a program? 

10.13 What commands clears the computer's memory? 

10.14 What will be the output? When you enter PRINT “ 37 C = ” 37 * 9 / 5 + 32 

10.15 Write a note on assignment statements with examples. 

10.16 What is the difference between STOP and END Statement? Explain it 
with examples. 
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Match the items given in Column I with those in Column II 



Column I 

Column II 

1) 

Functional operator 

a) 

FI 

ii) Save 

b) 

AND 

111 ) 

Command 

c) 

F2 

IV) 

— 

Load 

d) 

RND 

v) 

Logical operator 

e) 

F4 

vi) 

List 

f) 

LESS THAN 


g) 

PRINT 


h) 

F3 



10.17 Write a program that prints three numbers, their sum and average using 
LET statement. 

10.1X Write a program that prints three numbers, their sum and average using 
INPUT statement. 

10.19 Write a program for the square and cube of any number using INPUT 
statement. Print the number, its square and eube in zones. 

10.20 Tell whether the following arc valid BASIC statement/program. If not, 
give a possible correction and its output if any. 


a) 

10 

INPUT" ENTER A NUMBER N 

b) 

10 

INPUT" NUMBERS = ” X, Y, Z 

c) 

10 

INPUT, A $ + 2 

d) 

10 

READ A; B 


20 

PRINT 6, 9 


30 

PRINT A + B 

e) 

10 

READ A$, B $; C $ 


20 

PRINT “ SUBJECTS ” 


30 

DATA ENGLISH, PHYSICS, MATHEMATICS 


40 

END. 

0 

10 

READ A, B, C 


20 

LET X = (A + B)* C 


30 

PRINT X 


40 

END 

g) 

10 

INPUT A, B$ 

20 

C = A + B$ 


30 

PRINT A: PRINT B$: PRINT C 


40 

END 


10.21 What will be the output of the following program? 


10 

READ A$ 

60 

RESTORE 

20 

PRINT A$ 

70 

READ C$ 

30 

RESTORE 

80 

PRINT C$ 

40 

READ B$ 

90 

DATA ASLAM, AKRAM, AFZAL 

50 

PRINT B$ 

100 

END 


10.22 Write a BASIC program to calculate the sum, product and average of 4 
numbers using fNPUT statement and READ — DATA statements. 



Scanned by CamScanner 


In this Chapter, decision and repetition blocks will be discussed. These 
two blocks are called the Control structures. They control the flow of statements 
execution within the program. The decision block controls the statements to be 
executed, while the repetition block controls the repeated execution of one or 
more statements. 

11.1 The GOTO Statement 

In all the programs discussed so far, the computer executed the 
instructions in numerical order, from the smallest line number to the largest one 
until it reached the last statement. However the order in which program 
statements are executed can be changed using a control statement. One of the 
control statements is the GOTO statement that causes the control to transfer 
anywhere within the Program. This is illustrated in the following programs. 

PROGRAM 11.1 

10 REM * ENDLESS GOTO LOOP OF WELCOME MESSAGE* 

20 INPUT “ PLEASE ENTER YOUR NAME:” ; A$ 

30 PRINT “ WELCOME” ; AS 
40 GOTO 30 
50 END 

OUTPUT OF PROGRAM 11.1 

PLEASE ENTER YOUR NAME? --- 

The computer is asking for the data value of AS as required by INPUT 
statement in line # 20. Type anything after the question mark [?] and then press 
<ENTER> key. The output may be as given below:- 

OUTPUT OF PROGRAM 11.1 

PLEASE ENTER YOUR NAME ? NASIR 

WELCOME NASIR 

WELCOME NASIR 
• 

The computer prints the value entered for A$ after the string in line # 30 
and arrives at line # 40. The statement GOTO in line # 40 causes the control to go 
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to line # 30. It prints the same message a second time and as it reaches line # 4 q jt 
is again sent back to line # 30 by the GOTO statement at line # 40. The repctiti 0n 
of printing the message will continue until you break the program. 

Line 20 and 30 which the computer executes repeatedly, make up what i s 
called a loop. This is shown schematically in figure 1 LI of an endless loop. 


LOOP 


20 

1-1_ 

1 


PRINT STATEMENT 

— * 30 

i 

1 


GOTO STATEMENT 

---r - 

-HU 

1 

-i 


Figure 11.1 An endless loop 


As you study the output of program 11.1, the computer continues to 
PRINT the message WELCOME NASIR over and over again. This is an endless 
loop. To stop execution of the program, press <BREAK> key (some computers 
need to press the <BREAK> while holding down the control <CTRL> key). Let 
us consider program 11.2, which is slightly different than program ILL 


PROGRAM 11.2 ___ 

10 REM ** ENDLESS GOTO LOOP ** 

15 REM ** PRINTING OF NUMBERS FROM 1 TO INFINITY** 

20 CLS 

30 NUM 1 

40 ? NUM ; 

50 NUM = NUM +1 

60 GOTO 40 

70 END 

As you run the program 11.2, it will start printing the numbers starting 
from 1, the value of the variable NUM initialized in line # 30 with an increment 1 
as instructed by the statement in line # 50 indefinitely until you break the 
program. The semicolon [ ; ] at the end of line # 40 instructs printing next number 
with a separation of two spaces after the previous number. If semicolon [ ; ] ,s 
replaced by a comma [, ] then it will cause numbers to be printed in ( 5 )zones. 
OUTPUT OF PROGRAM 11.2 _ 

• 

* 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 

17Q1 1792 1793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 

1804 1805 1806 1807 1808 1809 1810 1811 1812 1813 1814 1815 1816 
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Program 11.1 can be modified to mn ftn i, 

is entered by simply transferring the control m r " me ‘ he Va ' Ue for A$ 

line # 40 Line # 25 leave allank line h r # 2 ° by the G0T0 statcment 
in .. , . . , d D,ank l,n e before printing the welcome 

Ru n program 11.3 w„h and without line 25 and note the difference @ 

PROGRAM 11.3 

« REM ' G0T0 L00p OF WELCOME MESSAGE**- 

15 REM • RUNS EACH TIME THE VALUE OF Alls ENTERED* 

20 INPUT “PLEASE ENTER YOUR NAME”- AS ° 

50 PRINT “WELCOME” ; A$ 

40 GOTO 20 
50 END 
25 PRINT 

OUTPUT OF PROGRAM 11 T __ 

PLEASE ENTER YOUR NAME ? ASIF 
WELCOME ASIF 


PLEASE ENTER YOUR NAME ? SALEEM 
WELCOME SALEEM 

PLEASE ENTER YOUR NAME ? NAVEED 
WELCOME NAVEED 


See the difference in the GOTO statements of program 11.1 and 11.3. In 
line # 40 of program 11.3 control is sent back to line # 20 instead of line # 30 as 
in program 11.1, where it is instructed to INPUT another name. The new name (or 
may be the same name, which is typed the second time) is then PRINTED with 
the message in line 20. Line 25 causes the computer to leave a blank line in the 
output. The GOTO statement in line # 40 sends the computer back to line # 20. 

11.2 GOTO with READ ... DATA 

Loops are particularly useful in programs containing READ DATA 
statements as illustrated in program 11.4. 

PROGRAM 11.4 _ 

10 PRINT “MARKS LIST:” 

15 PRINT 

20 PRINT “ROLL No.” , “NAME”, “MARKS” 

30 READ R, N$, M 

40 PRINT R, N$, M 

50 GOTO 30 

60 DATA 52408, AFZAL, 742, 63142, SALEEM 

70 DATA 695, 47783, RAFIQ, 701 
80 END 
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OUTPUT OF PROGR AM HA --- . 

MARK LIST: llADk<; 

ROLL No. NAME 

52408 AFZAL 742 

63142 SALEEM 695 

47783 RAFIQ 701 

OUT OF DATA IN 30 . ... faront . 

NOTE The loop In line 30, 40 and 50'allows <»^“"^"several times. The first «meH„'I 
R, N$, M with only one READ statement w tQ R ^FZAL to N $ and 742 to M. The 

30 is executed, the READ statement assig fhrnuah the loop), the computer READs the 
next time line 30 is executed (the This means that 63142 is assigns 

DATA values from the place where it left o P t * M The third time through the loop 

to R, SALEEM is assigned to >« anI 60S assigned toM-^ (() „ After „ „„ va|ues 

the READ statement assigns 47783 to R, RAF computer back to READ 

PRINTED (line 40), the GOTO statement m One 50 sends t " 

statement in line 30. As there is no more value in the uaim i 

message OUT OF DATA IN 30 and the program stop. 

11.3 GOTO using LET statement 

By using GOTO statement and loops, the computer performs tasks 
repeatedly, quickly and efficiently. Let us write a program for a table of numbers. 

PROGRAM 11.5 _ 

10 REM * ENDLESS GOTO LOOP FOR A TABLE OF NUMBERS * 

20 INPUT “ TABLE OF : ” ; S 

30 LET N = 1 

40 LET P = S *N 

50 PRINT S, N, P 

60 LET N = N + 1 

70 GOTO 40 

80 END 

OUTPUT OF PROGRAM 11.5 _ 

TABLE OF : ? 8 (Type a number say 8 after?) 

8 1 8 


In line 30 the value of N is initialized as 1. The computer then multiply in H ne 4 
the value of S (8) entered in line 20 with the present value of N (=1) in line 30 and store 
it as P. The value of S, N and P are PRINTED in line 50. The LET statement in line 
adds 1 to the present value of N as 1 and assigns new value to N as 2. In line 70 GO ^ 
statement sends the control back to line 40. The LET statement in line 40 now mult| P'JL 
with the new value of N and stores the new value of P as 16. In line 50 it prinT ; mT s 
value S, new value of N, and P. Next time N becomes 3 and P becomes 24, P RIN {0 
recent values of S, N, and P and so on. The program will continue until you <Break ? ' 1 
stop. 
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J, 4 CONDITIONAL TRANSFER TO CONTROL 

So far we have used GOTO statement unconditionally in the above 
programs. To ma e decision regarding program How based on the result of an 
expression we transfei the control conditionally using IF ... THEN statement. 

If... THEN statement 


IF ... THEN statement is used to make decisions. IF ... THEN statement with 
GOTO forms a controUed loop in which repetition is predefined. The repetition 
continues until certain condition is satisfied. It is illustrated in program 11.6. 

PROGRAM 11.6 


10 REM * GOTO LOOP OF WELCOME MESSAGE* 

15 REM * PROGRAM STOPS WHEN A$ IS NAVEED * 
20 INPUT “PLEASE ENTER YOUR NAME”; A$ 

30 PRINT 

40 PRINT “WELCOME” ; A$ 

50 IF A$ = NAVEED THEN GOTO 70 
60 GOTO 20 

70 PRINT “THERE IS A MESSAGE FOR YOU” 

80 END 


OUTPUT OF PROGRAM 11.6 

PLEASE ENTER NAME? NISAR 


WELCOME NISAR 

PLEASE ENTER YOUR NAME? JAVEED 

WELCOME JAVEED 

PLEASE ENTER YOUR NAME? NAVEED 

WELCOME NAVEED 

THERE IS A MESSAGE FOR YOU 

This program will continue to RUN as program 11.3, but as soon as the 
name NAVEED is entered in line 20, after executing line 30 and 40, the string 
variable is compared in line 50, when it finds A$ = NAVEED in line 50 it 
responds and GOTO statement brings the computer on line 70, which PRINTS the 
message after which the computer stops executing according to line 80 having 
END statement. 

We can also stop executing the program for any desired value of N in 
program 11.6 using IF...THEN statement as illustrated in program 11.7 for the last 
value of N= 10. 

PROGRAM 11-7 _ 

10 REM ** A TABLE OF NUMBERS FROM 1 TO 10** 

20 INPUT “TABLE OF" ; S 
30 LET N = 1 
40 LET P = S * N 
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50 PRINTS, N.P 
60 LET N = N + 1 
70 IF N >10 THEN GOTO 80 
80 GOTO 30 
90 END 

OUTPUT OF PROGRAM 117 _ 

TABLE OF : ? 7 (type any number for N say 7 after question mark ? and enter) 


' 10 70 

As soon as N takes a value greater than 10, computer responds to it and 
GOTO statement in line 70 sends the control to line 90 to stop the execution of 
program. Thus the program 11.7 has a definite end unlike program 11.6 and 
breaks automatically as soon as N takes the desired value. (Note GOTO in line 70 
is optional. It can be simply IF N >10 THEN 80 or IF N >10 THEN END. 

PROGRAM 11.8 _ 

10 REM * PRINTING A BIGGER Z OF CHARACTER WIDTH 25Zs * 

20 LET A = 0 

30 FOR I = 1 TO 3 

40 PRINT TAB(24) " 7777777777777777777777777 " 

50 NEXT I 

60 IF A = 1 THEN END 

70 LET N = 40 

80 FOR J = 1 TO 8 

90 PRINT TAB(N) "Z 777777" 

100 N= N-2 

110 NEXT J 

120 A = 1 

130 GOTO 30 

OUTPUT OF PROGRAM 11.8 _ 

7777777777777777777777777 

7777777777777777777777777 

7777777777777777777777777 

7777777 

7777777 

7777777 

7777777 

7777777 

7777777 

7777777 

7777777 

7777777777777777777777777 

7777777777777777777777777 

7777777777777777777777777 
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rnntrol Statements 


[ l 5 IF.THEN.ELSE 

' F Stat “ d l SeCti ° n 1 M ,ransfers control ,o some other par, of the 
prograrn provided die-condition is true. IF ... THEN ... ELSE statement transfers 

cont'ol to a P rt of the program when the condition is false. The format of 
If... THEN ... ELSE statement is> 


j Line # IF ( condition) THEN (STATEMENT 1 ) ELSE {STATEMENT2) 

• , Yu £n ^ C ^ d,tl0n is true ’ then statement 1 is executed THEN may be 

ifollowe y a C statement or a sequence of statements or it may be a line 
number for branching one or more statements. ELSE statement transfers control 
i to statement 2 if condition is false. In the absence of ELSE statement, control 
| transfers automatically to next executable statement if the condition is false. Note 
IQiat IF... THEN ... ELSE is a single statement. The program 11.9 illustrates the 
conversion of marks percentage into grades using IF... THEN ... ELSE statement. 


PROGRAM 11.9 


10 REM * GRADE FINDING FROM GIVEN PERCENTAGE MARKS * 

20 PRINT “ENTER YOUR % MARKS:” ; M 

30 IF M > = 90 THEN G $ = A : GOTO 70 ELSE 

40 IF M > = 80 THEN G $ = B: GOTO 70 

50 IF M > = 70 THEN G $ =C: GOTO 70 ELSE 

60 IF M > = 60 THEN G $ =D ELSE G $ =E 

70 PRINT " YOUR GRADE IS: " G $ 

80 END 


■ OUTPUT OF PROGRAM 11.9 

I ENTER YOUR % MARKS : ? 82 
I YOUR GRADE IS B 


; 11.6 ON ... GOTO Statement (A Multiple-Choice Statement) 

GOTO statement jumps unconditionally to the specified line number. If 
statement allows computer to follow one of the two possible branches depending 
upon whether the condition is true or false. Multiple branching is done by using 
ON ... GOTO statement that transfers control to any number of choices. ON 
GOTO has the format 

Line # ON Variable GOTO ILine #, 2Line #, 3Line #, 


^Variable must be a positive number may be a numeric variable or arithmetical 
Expression from 1 to 255. ON GOTO needs the variable as an integer. When the 
variable is 1 then control will jump to 1 line # when variable is 2 then to 2 line # 
and for 3 its jumps to 3 line # and so on. 
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PROGRAM 11.10 _- 

10 REM ** TO TELL THE NUMBER IS IN POSITIVE, NEGATIVE OR ZERO 

20 INPUT •• ENTER THE NUMBER PLEASEN 

30 AS = “ NEGATIVE " 

40 B$ = “ ZERO ” 

50 C$ = “ POSITIVE ” 

60 DS = “ THE NUMBER YOU ENTERED IS " 

70 S = SGN (N) + 2 
80 ON S GOTO 90, 100, 110 
90 PRINT D$, AS 
100 PRINT D$, B$ 

110 PRINT D$, C$ 

120 END 

OUTPUT OF PROGRAM 11.10 _ 

ENTER THE NUMBER PLEASE ? 57 
THE NUMBER YOU ENTERED IS POSITIVE 


PROGRAM 11.11 


10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 


REM 

CLS 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INPUT 


“ WHAT IS THE VALUE OF (2+4 A 2)/2+4 ” 


“ 1 . 22 ” 

“2.3 ” 

“ 3.13 ” 

“ 4 .14 ” 

<* 5 .NONE OF THE ABOVE ” 


- WHAT IS YOUR ANSWER 1, 2, 3, 4 or 5 


>N S GOTO 

RINT 

'RINT 

RINT 

!OTO 90 

RINT 

RINT 

RINT 

iOTO 90 

RINT 

RINT 

iOTO 310 

RINT 

RINT 

RINT 

iOTO 90 

RINT 

RINT 

RINT 

iOTO 90 


120, 160, 200, 230, 270 
m ********** WRONG ********** " 

" EXPONENTS ARE DONE FIRST " 
it ******** TRY AGAIN ******** " 

It ********** WRONG ********** " 

DIVISION is done before ADDITION " 

It ******** TRY AGAIN ******** - 

" WELL DONE! YOU KNOW HOW TO " 

" EVALUATE A BASIC EXPRESSION " 

•t ********** WRONG ********** ■ 

” PARENTHESES ARE EVALUATED FIRST 
ll ******** TRY AGAIN ******** " 

•• ********** WRONG ********** 

********** gQ POOR ********** •• 

•f ******** TRY AGAIN ******** " 


S 


•i 
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NONE OF THE ABOVE 


WHAT IS YOUR ANSWER 12 3 4 

********** WRONG ********** ’ ’ 

EXPONENTS are done first 
******** TRY AGAIN ******** 


or 5 ? 1 




********** SO POOR ********** 
******** TRY AGAIN ******** 


WHAT IS YOUR ANSWER 1 , 2, 3, 4 o r 5 ? 4 
********** WRONG ********** 

PARENTHESES ARE EVALUATED FIRST 
******** TRY AGAIN ******** 

WHAT IS YOUR ANSWER 1, 2, 3, 4 or 5 ? 3 
WELL DONE! YOU KNOW HOW TO 
EVALUATE A BASIC EXPRESSION 
Ok 


11.7 ON ERROR GOTO 

The ON ERROR GOTO statement suppresses error message, as soon as 
an error occurs, it transfers control to the line number specified. The ON ERROR 
OFF no longer suppresses error message i.e., the computer handles error in the 
normal way. The Report command prints out the error message for the last error. 

PROGRAM 11.12 __ 

10 REM ** PROGRAM WITHOUT ERROR MESSAGES ** 

20 X= 0 
30 PRINT 27/X 

40 PRINT . PRINT “IMPOSSIBLE” 

50 END 

OUTPUT OF PROGRAM 11.12 _ 

Division by zero 
1.701412E+38 

IMPOSSIBLE 
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_ . _ nt let us try the following program. 

Now using ON ERROR GOTO s a e _ |j nc nu mber at which the 

The error number is stored in the variab e 
error occurred ,n 'tip variable ERL. 



10 REM “ ERROR DETECTING PROGRAM * 
20 ON ERROR GOTO 200 
30 X = 0 
40 PRINT 27/X 

50 PRINT: PRINT “IMPOSSIBLE" 

60 END 

200 PRINT “ERROR CODE” ; ERR 
210 PRINT “OCCURS AT LINE”; ERL 
220 GOTO 50 


ERROR CODE 11 
OCCURS AT LINE 40 


Division by zero in 40 
Ok 


A disadvantage of the ON ERROR GOTO technique isJhat any_error 
including a disk problem or a syntax error, will cause the program 
line specified. This can make the debugging very difficult. 


11.8 FOR ...NEXT loops 

In some cases a part of a program is repeated several times. It is necessary 
to use a loop to execute the part of the program repeatedly. A combination of IF ... 
THEN and GOTO statements can be used to perform looping. Consider a 
standard finite loop of the form as follows. This loop executes 16 times. 


50 LET K= 1 

* 60 -- 

• Body of the Loop 

• 

200 - 

210 LET K = K + 1 
- 220 IF K < = 16 THEN GOTO 60 

230 - 

* Rest of the Program 


Such loops are so common and useful in programming that BASIC has 
included special instructions such as FOR and NEXT to form counter loops in 
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Twml Statements 


uch loops the execution ot certain statement is repeated for a specified number of 
rimes- According to these instructions, the above loop may be written as:- 



50 FOR K = 1 TO 16 
60- 


200 - 

220 NEXT K 
230- 


Name of the Counter, Initial and Final Value 


Body of the Loop 


Increment and Counter Test 
Rest of the Program! 


The purpose of FOR statement at the beginning of the loop is to name the 
counter and put its initial and final values. The NEXT statement indicates the end 
of the loop, increments the counter and then tests the counter. If the counter is 
less than or equal to 16 in line 220, then control goes to statement immediately 
after FOR statement (line 60 in the above case). If the counter is greater than 16 in 
line 220, then the loop ends and the program continues following the NEXT 
statement (line 230). The following program will illustrate FOR ... NEXT loops. 

PROGRAM 11.14_ 


10 REM ** USE OF COUNTER LOOP ** 

20 READ A$ 

30 FOR K = 1 TO 4 
40 PRINT A$ 

50 NEXT K 

60 DATA I LOVE PAKISTAN 
70 END 

OUTPUT OF PROGRAM 11.14 _ 

I LOVE PAKISTAN 
I LOVE PAKISTAN 

I LOVE PAKISTAN 

• • • 

• • • 

As another example, suppose you want to PRINT odd-numbers between 1 
to 100. This can be done as illustrated in program 11 using FOR... NEXT loop 
from the initial value 1 to the final value with an increment of 2. 

PROGRAM 11.15 __ 

10 REM ** PRINTING OF ODD NUMBERS FROM 1 TO 100** 

20 PRINT “ ODD NUMBER ” 

30 FORK = 1 TO 100 STEP 2 

40 PRINT K, 

50 NEXT K 

60 END 
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umTTj^.'iT ° F PROfiRAM 11 

ODD NUMBERS 


93 95 97 99 

The output appears in a line if semicolon is used instead of comma in 40. 

PROGRAM 111 * 

In of!!! 1 ** PR,NT| NG OF ODD NUMBERS FROM 1 TO 100** 

20 PRINT “ ODD NUMBERS » 

30 FOR K = 1 TO 100 STEP 2 
40 PRINT K; 

50 NEXT K 
60 END 

OUTPUT OF PROGRAM 11 16 

ODD NUMBERS -- 

13 5 7 9 11 13 15 17 19 2 1 23 25 27 29 31 33 35 37 39 41 
43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 
83 85 87 89 91 93 95 97 99 

In Program 11.7 we have used controlled loop. It can be rewritten using a 
counter loop as illustrated in Program 11.17 using FOR ... NEXT statements 

PROGRAM 11.17 _ 

10 REM ** A TABLE OF NUMBERS FROM 1 TO 10** " 

15 REM** USING COUNTER LOOP WITH COUNTER K** 

20 FOR K = 1 TO 10 
30 LET P = N * K 
40 PRINT N, K, P 
50 NEXT K 
60 END 

OUTPUT OF PROGRAM 11.17 _ 

TABLE OF: ? 9 — 

9 1 9 

9 2 18 


The value of the increment specified by STEP may be negative, but then 
the initial value of the counter should be larger than the final value as illustrated 
in program 11.18, in which the value decreases by 3 in each step. 

PROGRAM 11.18 _ 

To REM**USING COUNTER FOR VALUES IN DESCENDING ORDER**- 

20 FOR N = 21 TO 0 STEP - 3 
30 PRINT N; 

40 NEXT N 
50 END 
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IpiiTPUT OF PROGRA M 11.18 

£fTTl5 12 9 6 3 0 

F In program 11.18 NEXT N in line 30 assigns new value to the counter N 
as 3 less than the pievious value. The loop is repeated as long as N > = 0 is true. 

11.9 WHILE and WEND Statement 

WHILE.WEND statement is used to execute a series of statements in a 

loop as long as a given condition is true. If the condition is false, the loop ends 
and the program continues to the line following EEND ( if there exists a line). 
WHILE.... WEND loop is similar to that of FOR ... NEXT loop. The differences 
between the two are that WHILE.... WEND loop is used when the number of 
iterations is not known in advance to the programmer and moreover it checks the 
looping condition and decides whether or not to continue as illustrated in Program 
11.19, in which we calculate the factorial of a number N (ie. N! = N*(N-1 )*(N-2) 
... 2*1) and in program 11.20 where we find the members of a successive series 
using WHILE and WEND statements. 


PROGRAM 


11.19 


10 REM ** PRINTING THE VALUE OF FACTORIAL “ N ” ** 

20 INPUT “ ENTER THE NUMBER N N 

30 F = 1 : A = N 

40 WHILE N > 0 

50 F = F * N 

60 N = N -1 

70 WEND 

80 PRINT “ FACTORIAL OF A “ = F 
90 END 


OUTPUT OF PROGRAM 11.19 


ENTER THE NUMBER N? 5 
FACTORIAL OF 5 =120 


PROGRAM 11.20 _ 

10 REM * PRINTING SUCCESSIVE VALUES OF A SERIES * 
20 INPUT “ ENTER THREE NUMBERS X, Y, R X, Y, R 
30 WHILE X < Y 
40 PRINT X, 

50 X = X * R 
60 WEND 

70 PRINT ‘“GOODBYE*” 

80 END 

OUTPUT OF PROGRAM 11.20 _ 

ENTER THREE NUMBERS X, Y, R? 5, 500, 3 
5 15 45 135 405 

*GOOD BYE* 
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PRODUCING SOUND USING WHILE AND WEND LOOP 

Sounds of different frequencies can be produced using BEEP and SOUND 
statements. Every beep sounds the same having the same interval of time. 

PROGRAM II 21 _ 

10 REM * BEEPING AFTER EVERY 2 SECONDS * 

20 BEEP 

30 START = TIMER 

40 WHILE TIMER < START + 2 

50 WEND 

60 GOTO 10 

70 END 

To produce sound of frequency F and duration T, the syntax is 
SOUND F, T 

Note: F is the frequency in Hz., which must be a number from 37 to 32767. The variable 
T is the time interval described in ticks and may be a number from 0 to 65535 and need 
not be an integer its duration in ticks (18.2 ticks = 1 sec.) Run the following program and 
note the changes for different TIMER settings. 

Program 11.22 produces two notes of frequencies 256 Hz. and 480 Hz. 
after every half second (9 ticks). Run this program with different frequencies. 

PROGRAM 11.22 _ 

10 REM ** SOUND DEMONSTRATOR ** 

20 CLS 

30 WHILE 1 

40 SOUND 256, 9 

50 SOUND 480, 9 

60 WEND 

SOUND EFFECTS USING FOR ... NEXT LOOP 

Try the following FOR ... NEXT loop program that produces sound of 
increasing frequency from 200 Hz to 500 Hz. in a step of 1 Hz.( By default) with 
a duration of 0.1 tick 

PROGRAM 11.23 

10 REM ** SOUND OF 200Hz TO 500Hz WITH INCREASING PITCH**- 

20 FOR FREQ = 200 TO 500 
30 SOUND FREQ, .1 
40 NEXT FREQ 

50 GOTO 20 

In the program 11.24, the FOR.. .NEXT loop produces a repetition of very 
short notes from 200 Hz. to 500 Hz. Thus you hear sounds of rapidly rising pitch. 
Now change line 20 so that the sound produced has a falling pitch from 500 to 
200 Hz.. The frequency is decreasing by I Hz after 0.1 tick as in program 11.22. 
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r pn r^RAM 11-24 _ 

2 for frIq U =To?to 2 0 o H o Z s T t°ep 20 i Hz WITH DECREASING pitch " 

L SOUND FREQ, .1 
; 0 NEXT FREQ 
50 GOTO 20 

Now put both ideas together into Program Siren Sound. As the name 
suggests, it makes a sound like a siren until you press CTRL+BREAK. 

PROGRAM 11. 25 
"To REM ** SIREN SOUND ** 

20 CLS 

30 FOR R = 1 TO 8 

40 REM * RISING PITCH INCREASING WITH STEP 1 AS DEFAULT * 

50 FOR F = 200 TO 1000 
60 SOUND F, .1 
70 NEXT F 

80 REM * FALLING PITCH DECREASING WITH STEP 2 * 

90 FORF = 1000 TO 200 STEP-2 
100 SOUND F, .1 
110 NEXT F 
120 NEXT R 
130 END 

You can make the pitch rise and fall at different rates by changing lines 
50, 60, 90 and 100. Try various combinations of Step size and duration. 

11.10 NESTED LOOPS: Loops within Loop: 

FOR ... NEXT loops may be nested; i.e. a FOR.... NEXT loop may be 
placed inside another FOR... NEXT loop. The following conditions must be met 
while nesting a FOR.... NEXT loop. 

> Each loop must have a different variable name as its counter. 

> The NEXT of inner loop must appear before the outer loop. 

> If nested loops have the same end point, a single NEXT statement 
may be used for all of them. 

1 PROGRAM 1126 _ 


REM ** K LOOP IS NESTED WITHIN J LOOP ** 

FOR J = 1 TO 2 

PRINT: PRINT “ PAKISTAN ” 

FOR K = 1 TO 3 
PRINT “ ZINDA BAD ” 

NEXT K 
NEXT J 
END 
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OUTPUT OF PROGRAM 11.26 

PAKISTAN 

ZINDA BAD 

ZINDA BAD 

ZINDA BAD 

PAKISTAN 
ZINDA BAD 
ZINDA BAD 
ZINDA BAD 


Suppose we want to write a program with output that repeats three times 
with a change of lot no each time. This repetition of the pattern can be translated 
into BASIC by writing a simple FOR.... NEXT nested loop to produce the desired 
pattern as follows:- 


PROGRAM 11.27 _ 

10 REM ** J LOOP IS NESTED WITHIN I LOOP 

20 FOR I = 1 TO 3 

30 PRINT: PRINT “ LOT NO: ” ; I 

40 FOR J = 1 TO 4 

50 K = 100 + 25 * J 

60 PRINT K 

70 NEXT J 

80 NEXT I 

90 END 

OUTPUT OF PROGRAM 11.27 _ 

LOT NO: 1 125 

150 

175 

200 


LOT NO: 2 


LOT NO: 3 


WHILE ... WEND loops also be nested to any level each WEND will 
match the most recent “WHILE” statement. An unmatched “WEND” causes a 
“WEND without WHILE” error. For Labs, consult Computer Lab. Journal for 
SSC. Computer Science by Prof. M. Tahir Hassan. 
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TO Statement 

GOTO is one ot the control statements that causes the control to transfer 
nywhcic within the Piogram. The repetition of a loop may be infinite. 

OTO with READ ... DATA 

Loops are particularly useful in programs containing READ.DATA 

tatements. 

OTO using LET statement 

By using GOTO statement and loops, the computer performs tasks 
repeatedly, quickly and efficiently. 

CONDITIONAL TRANSFER TO CONTROL 

we transfer the control conditionally using IF ... THEN statement and 
make decisions regarding program flow' based on the result of an expression. 

IF... THEN statement 

IF ... THEN statement is used to make decisions. IF ... THEN statement with 
GOTO forms a controlled loop. The repetition continues until certain condition is 
satisfied. 

IF... THEN ... ELSE 

IF statement transfers control to some other part of a program provided 
certain condition is true. IF ... THEN ... ELSE statement transfers control to 
another part of the program if the condition is false. In the absence of ELSE 
statement, control transfers automatically to next executable statement if the 
condition is false. 

ON ... GOTO Statement (A Multiple-Choice Statement) 

Multiple branching is done by using ON ... GOTO statement that transfers 
control to any number of choices. 

ON ERROR GOTO 

The ON ERROR GOTO statement suppresses error message. As soon as 
an error occurs, it transfers control to the line number specified. The ON ERROR 
OFF no longer suppresses error message and the computci handles error in the 
normal way. The Report command prints out the error message for the last error. 
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FOR ... NEXT loops 

In some cases a part of a program is repeated several times. It is necessary 
to use a loop to execute the part of the program repeatedly lor a given number of 
times. FOR and NEXT forms a counter loop in which the execution of certain 
statement is repeated for a specified number of times. 

WHILE and WEND Statement 

WHILE.WEND statement is used to execute a series of statements in a 

loop as long as a given condition is true. WHILE.... WEND loop is similar to that 
of FOR.... NEXT loop. The differences between the two are that WHILE.... 
WEND loop is used when the number of iterations is not known in advance to the 
programmer and moreover it checks the looping condition and decides whether or 
not to continue. 

NESTED LOOPS: Loops within Loop: 

FOR ... NEXT loops may be nested; i.e. a FOR ... NEXT loop may be 
placed inside another FOR ... NEXT loop. The following conditions must be met 
while nesting a FOR ... NEXT loop. 

> Each loop must have a different variable name as its counter. 

> The NEXT of inner loop must appear before the outer loop. 

> If nested loops have the same end point, a single NEXT statement 

may be used for all of them. 

WHILE WEND loops also be nested to any level each WEND will match the 
most recent “WHILE” statement. 
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[exercise 

11.01 Complete the following statements 

i) The order in which program statements execute can be changed using 

a_statement. 

ii) The last line of the output using GOTO loop with READ...DATA 

statement is_. 

iii) In looping a statement is executed_.• 

iv) IF ... THEN statement with GOTO forms a_loop. 

v) _statements are used to form counter loop. 

11.02 Tick ( ) the following statements either True or False. 

i) The decision block controls the statement to be executed True/False 

ii) GOTO is a conditional statement. True/False 

iii) STOP statement is used to terminate an endless loop. True/False 

iv) GOTO loop perform repeated tasks quickly and efficiently. True/False 

v) The statement “ FOR K = 1 TO 10 STEP -2 ” is incorrect. True/False 

11.03 Encircle only one choice A, B, C or D in each case. 

i) Which of the following statements can be used for unlimited looping? 

(A) GOTO (B) FOR ... NEXT 

(C) IF THEN (D) ON GOTO 

ii) Which of the following statements transfers control unconditionally? 

(A) GOTO (B) FOR... NEXT 

(C) IF THEN (D) ON GOTO 

iii) Which of the following statements can be used for counter loop? 

(A) GOTO (B) FOR... NEXT 

(C) IF THEN (D) WHILE ... WEND 

iv) Which of the following statements can be used for multiple branching? 

(A) GOTO (B) IF THEN ELSE 

(C) ON GOTO (D) WHILE ... WEND 
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V) ON ERROR GOTO statement is used to detect 

(A) Logical Errors (B) Syntax Eriors 

(C) Execution Errors (D) Logical and Syntax Errors 

vi) Name the error that you think to exist in the formula C — C D/C 
(A) Logical (B) Syntax (C) Execution (D) None 

11.04 Match the items given in Column 1 with those in Column II 


Column 1 

Column II 

i) GOTO loop 

a) Multiple choice 

ii) IF... THEN 

b) WHILE N >5 

iii) FOR... NEXT 

c) N = N + 2 

iv) Nested loop 

d) ENDLESS 

v) WEND 

e) N = 1 TO 5 

vi) ON... GOTO 

f) N >= 5 


g) Loops within loop 


11.05 Predict the output, or give the ERROR message for each of the 
following programs: 

a) 10 READ A, B 

20 PRINT A&B 

30 GOTO 10 

40 DATA. 3,8,6,4 

50 END 

b) 10 READ A, B 

20 PRINT A &B 

30 DATA 5, 7, 8, 4 

40 GOTO 20 

50 END 

C) 10 LET X = 17 

20 IF (X< 3) OR (X >18) THEN PRINT “YES” 

30 PRINT “NO” 

40 END 

d) 10 LET X = 23 

20 IF NOT (X > 35) THEN GOTO 50 
30 PRINT “KNOT” 

60 END 
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e) 10 LET J = - 3 

20 PRINT J + 2 

30 PAINT ‘ ABC’’ 

40 LET J = J + i 

50 IF J < = 1 THEN GOTO 20 
60 END 

11.06 What is tiansler ol control? Give an example which causes transfer of 
control. 

11.07 What is the ditference between conditional and unconditional transfer of 
control? Give example of each type. 

11.08 How do FOR...NEXT statement differs from IF...THEN statement? 

11.09 How do IF...THEN statement differs from IF...THEN...ELSE statement? 

11.10 What is multiple branching? Write a program to explain multiple 
branching using ON GOTO statement. 

11.11 What is the difference between controlled loops and counter loops? 

11.12 What is the purpose of FOR statement in the FOR...NEXT loop. Explain 
with example. 

11.13 What is the function of the NEXT statement in the FOR...NEXT loop? 
Explain with example. 

11.14 How do WHILE...WEND loop differ from FOR...NEXT loop? 

11.15 What is the function of WEND in WHILE... WEND statement? 

11.16 Explain the use of ON... ERROR GOTO statement. 

11.17 What is meant by nested loop(s)? Illustrate the use of Nested loop using 
FOR...NEXT statement. 
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sturl a ^. P ro § ramm ing applications use lists or tables. Mailing lists, lists of 
ents, t eir result sheets, employees salary sheets are all items for which a 
omputer program might require the use of large numbers of different variables, 
iven e ow are the partial list and a result sheet of students in a class. 



As each item is assigned a different variable name, hence it would be a 
tedious task to type so-many large number of different variables and also number 
of LET, INPUT, or READ statements. BASIC provides an easy way to handle 
such situations in which numbers and strings are assigned to many different 
variables called subscripted variables. Lists and tables are called arrays. A list is 
referred to as one-dimensional array and a table as two-dimensional array. 

12.1 ARRAYS 

Items in a list or in a table are represented by a single variable called name 
of the array. An array is a set of like variables arranged in sequence identified 
by their subscripts or an array is a collection of subscripted variables with 
the same variable name. The subscripted variable names are similar to simple 
variables names except that they are followed by a subscript. The subscript must 
be either zero or a positive integer and must always be enclosed in 
parentheses. For example A (2), A (5), B$ (4), NUM (0), NAMES (7). 

In the above examples A is a variable name while 2 or 5 are the subscripts. 
Similarly B$ is a string variable name and 4 is its subscript and so on. Usually the 
biggest number that a computer allows automatically as a subscript is 10. A 
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computer must be instructor! tn 11 

named “ A ” with members Amt subscri P ts mor « than 10. Consider an array 

corners A(0), A(l),... A (6) as illustrated below. 


Array A 


A (0) 
A (1) 
A (2) 
A (3) 
A (4) 
A (5) 
A (6) 


63 


42 


111 


75 


123 


98 


55 


PEN 


BOOK 


PENCIL 


RUBBER 


wo mu; 

’number “or * USed t0 store one 

subscripted variables by^LET^'° ' he 

PementsTheuseofaLbscJefv^sa^a) 

in a program automatically reserves 11 A 2 
locations (for subscript 0 m imr , mtm0Ty 
elements A(0) to A(I0 H ' ° ] f ° r A for 

use element with subscript 0 ifthT WC u ° 1 need t0 

is less than U ° { 

variable arrays having s^nnss^ ° f teXt ° r String 

string variables. c2!CZZ ylm t'° SimP ' e 

values. Here the variable Aimm . $ havmg ;> trin g 
strinp “ROOk - ” ti AKr$ < 2 ) is assigned the 

string BOOK The instruction PRINT ART$(2) will 

produce the string BOOK as output. 

12.2 FILLING AN ARRAY 

LET READ or INPUT^r ^ ass * gned to subscripted variables in arrays using 

PROGRAM 17 1 _ 

10 REM ** ARTICLES --.- 

30 OMA ,3) ' ART$ (4 >’ ARTS < 5 > 

40 DATA RUBBER, STAMP 
50 END 

There does not seem to be a need for subscripted variahW u 
using the idea that the subscript of a subscripted variable may itself he H If’ 
let us write PROGRAM 12.2 using a FOR... NEXT loop var,able ’ 

PROGRAM 12? 


ARRAY ARTS 
ARTS (1) 

ART$(2) 

ARTS (3) 

ARTS (4) 

ARTS (5) 


FILE 


REM ** ARTICLES, VERSION 2 ** 

FOR I = 1 TO 5 
READ ART $ (I) 

NEXT I 

DATA PEN, BOOK, PENCIL 
DATA RUBBER, STAMP 
END 

When this PROGRAM is executed, the subscripted variable ART«m 
successively represents all the elements in the array. The first time through the 


10 

20 

30 

40 

50 

60 

70 
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AnTC/H The second time through 
loop when 1=1, the string PEN is assigned to ARIMU- 

the loop; Book is assigned to ART$(2) and so on 0RAM al , but is 

PROGRAM 12.2 does exactly the same thing as™ ^ ^ ? then 

two lines longer. Suppose the DATA list contained 5 g different variables 
the method used in the first PROGRAM would need to yp ^ NEXT 

ART$(1) ART$(2).... ART$(50). While the technique of usmg • 
loop and subscripted variables to fill the array would save a o o 

12.3 PRINTING AN ARRAY nnnrDAM 

i the PROGRAM can 

Once string or numbers are stored in an arr y, 

manipulate them in many ways. Here is a PROGRAM that fills an array with 
of marks obtained by a student in various tests. 

PROGRAM 12.3 _—-- 

10 REM ** ** MARKS SHEET IN ASCENDING ORDER 
20 FOR J = 1 TO 4 

30 READ TEST (J) 

40 NEXT J 
50 FOR N = 1 TO 4 

60 PRINT “ MARKS IN TEST # ”;N;“ = ; TEST (N) 

70 NEXT N 

80 DATA 384, 414.397,405 
90 END 

OUTPUT OF PROGRAM 12.3 __ 

MARKS IN TEST # 1 = 384 
MARKS IN TEST # 2 = 414 
MARKS IN TEST # 3 = 397 
MARKS IN TEST # 4 = 405 

In the first FOR ... NEXT loop of this PROGRAM, the numbers on the 
Data list are assigned in order to the subscripted variables TEST(l), TEST(2), 
TEST(3) AND TEST(4). Then since the counter M also goes from 1 to 4 in the 
second FOR ... NEXT loop, the values of the subscripted variables are printed in 
line 60. Note that the same counter can be used both FOR... NEXT loops, since 
the loops do not overlap. 

PROGRAM 3 is a simple PROGRAM to illustrate filling and PRINTing 
an array. Some processing may also be required with the subscripted variables in 
an array before PRINTing. For example to PRINT the same report in reverse 
order. PROGRAM 3 is rewritten in revised version. 


PROGRAM 12.4 _ 

10 REM ** MARKS SHEET IN DESCENDING ORDER 
20 FOR J = 1 TO *4 
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TEST(N) 


read TEST (J) 

NEXT J 

FOR N = 4 TO 1 STEP .1 
PRINT "MARKS IN TEST #”• W . .. 

NEXT N ’ a 

DATA 384, 414.397,405 
END 

HJTPUT OF PROGRAM n 1 
IKS IN TEST # 4 = 405 
IKS IN TEST # 3 = 397 
IKS IN TEST# 2 = 414 
VRKS IN TEST # 1 = 384 

2.4 BIG ARRAYS: DIM 

DIM is a short name used for nnu 

leclare an array especially ‘ospec£rr"n^ S ‘“.' S used 10 

jauses the computer to reserve more snap • n 0 subscri Pts. DIM statement 

-etus modify PROGRAM 12 2 havino i*" US memory re quired for big arrays. 

naving 20 elements as shown in program 12 5 

PROGRAM 12A _ 

*0 REM ** AN ARKAY OF 20 ARTICLES -- 

FOR I = 1 TO 20 
READ ART$ (I) 

NEXT I 

DATA PEN, BOOK ... (total of 20 DATA values) 

IUTPUT OF PROGRAM 17 * 

IAD SUBSCRIPT ERROR IN 30 

(of BOmA? 0 " th3t ‘ r 6 B , A „ D S !J BSCRIPT ERR 0 R ^ SUBSCRIPT OUT 
■OF BOUNDS) occurs in line 30 is that the computer ordinarily reserves memorv 

I spaces for only 11 elements of an array. Whereas in PROGRAM 12.5 twentv 

I subscripted variables are needed. The number of subscripted variables can be 

acreased including the DIM statement in an array program. For example the 

format of the DIM statement to increase the array elements ARTS in the ahnvp 

[PROGRAM 12.5 will be:- 

Line# DIMART$(20) 

The following program 12.6 can tell you the maximum number for a 
subscripted variable that is acceptable by your computer. 


[£EQGRAM 12.6 


REM ** DIMensioning 
INPUT N1 
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30 DIM BIG (N1) 

40 PRINT "OKAY" 

50 END , 

, okaY message means the 

Run the program and type a large number. ise it w jH print an error 

computer has accepted the number as a DIMension num ber that will be 

message of some kind. By experimenting find the gg 
accepted as DIMension. 

12.5 TWO DIMENSIONAL ARRAYS ^ dimensjonal arrays . 

The arrays we have discussed so far a Q r more subscripts are 

Sometimes data is arranges in rows and columns. Th below 

needed to represent each element in such arrays. For example the table 12.2 
summarizes the attendance of Sir Syed School on 23 December 20 . 

Table 12.2 Attendance of Sir Sy ed School, on 23 December 200 ^ 

“ 71 Nnmher ofStudents_ _ 

CLASS PRESENT^ LEAVE ABSENT 

VI 217 13 I-|i- 

VII ~ 198 _-- 

VIII 203 16- 21- 

I X 226 _18- ^- 

X 214~ 11 1 _ 9 - 

The location of the data in this table can be described most conveniently 
by numbering both rows and columns as given below. For example the location o 
the students on leave in class VIII is described by “ row 3 and column 2 . 



C o 

u m 


1 

2 

1 

217 

13 

2 

198 

14 


203 

16 

o 4 

226 

18 

* 5 

214 

11 



COL. 1 

COL. 2 

COL. 3 

ROW 1 

S (1. 1) 

217 

S (1, 2) 

13 

S (1. 3) 

28 

ROW 2 

S (2, 1) 

198 

S (2, 2) 

14 

S (2, 3) 

24 

ROW 3 

S (3, 1) 

203 

S (3, 2) 

16 

S (3, 3) 

21 

ROW 4 

S (4, 1) 

226 

S (4, 2) 

18 

S (4, 3) 

13 

ROW 5 

S (5,1) 

214 

S (5, 2) 

11 

S (5, 3) 

9 


The location of the data in this table can be described most conveniently 
by numbering both rows and columns. Two-dimensional arrays are named the 
same way as one-dimensional arrays. The elements in a two-dimensional array are 
commonly referred to as doubly-subscripted variables. 
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pensioning a Two-Dimensional Array 

When a doubly-subscripted variable is used in a program, then the number 
of subscripted variables can be increased as for single-subscripts using DIM 
statement. The format of the DIM statement will be:- 

Line # DIM {Array Name) {row, Column) 

For example, if the data to be assigned to the variables in an array P is arranged in 
30 rows and 15 columns, then the DIM statement will be:- 

Line # DIM P(30, 15) 

Actually the above DIM statement for array P reserves memory space for 
data in 31 rows, numbered 0 to 30, and 16 columns, numbered 0 to 15. when 
using two-dimensional arrays however, the number 0 is often avoided as a 
subscript. When more than one array will be used in a program, the arrays may all 
be DIMensioned in the same statement; for example, 

DIM STS (20, 35), NUM (46, 12) 

12.6 FILLING AND PRINTING TWO-DIMENSIONAL ARRAYS 

One way of filling a two-dimensional array is by FOR ... NEXT nested 
loops. Let s write a program to fill the array D with the numbers representing the 
results of the dress code poll. One possible outline of an algorithm is:- 

Step 1. Dimension the array D to 4 rows and 3 columns. 

Step 2. Arrange the numbers from the table row by row in DATA statements 

Step 3. For each row, READ all the columns. 

There are many ways the numbers from the table can be arranged in DATA 
statements, but usually they are typed row by row such as given bellow. 

DATA 158, 100, 30 
DATA 131, 95, 26 
DATA 125, 130, 20 
DATA 110, 124, 22 

Then in Step 3, to READ all the numbers (columns) across each row we 
can have the computer READ the variable D(ROW, COL) in the following order 

FOR ROW = 1 

COL = 1 COL = 2 COL = 3 
FOR ROW = 2 

COL = 1 COL = 2COL = 3 


T his is exactly the order specified by these nested FOR ... NEXT loops: 

FOR row = 1 TO 4 


FOR COL = 1 TO 3 
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NEXT COL 

NEXT ROW 

Study the following program of filling two dimensio 

PROGRAM 12.8 _ _ 

10 PRINT “FILLING A TWO-DIMENSIONAL ARRAY 
DIM D(4, 3) 

FOR ROW = 1 TO 4 
FOR COL = 1 TO 3 
READ D(ROW, COL) 

NEXT COL 
NEXT ROW 
DATA 158, 100, 30 
DATA 131, 95, 26 
DATA 125, 130, 20 
DATA 110, 124, 22 
END 

The data in line # 200 - 230 may be entered in a single line # 200 as:- 

DATA 158, 100, 30, 131, 95, 26,125, 130, 20, 110, 124, 22 

Although a single line is more difficult to correct and retype data than in 

separate statements. The important thing is the order in which the data appea 

After filling array D, let’s PRINT the array in table form with row and 

column numbers. Following statements are to be added in the above program.- 

80 PRINT “HERE’S THE TABLE:” 

90 PRINT “ROW/COL”; TAB (10);“ 


20 

30 

40 

50 

60 

70 

200 

210 

220 

230 

240 


200 


12.7 MANIPULATING DATA WITH ARRAYS 

Numerous operations on data can be performed using arrays, including 
finding a particular element in an array, matching elements from two arrays and 
sorting an array. To sort an array, is to rearrange the list from smallest to largest 
or vice versa. To demonstrate another such operation, consider the problem of 
finding the largest value in an array. To find the largest value in a numeric array, 
we use a FOR loop to search through the array. 

An important use of arrays is to store data that are used later for 
comparison. These comparisons frequently involve searching an array to find the 
element that matches a particular value. Often referred to as “table look-up”. This 
procedure may involve finding a life insurance premium for a given person’s age, 
finding the grade of a student etc. 
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SUMMARY 

Many computer programs might require the use of large numbers of 
variables. BASIC provides an easy way to handle such situations in which the 
data is in the form of list or table called arrays. Values of the data elements are 
assigned to variables called subscripted variables. A list is referred to as one¬ 
dimensional array and a table as two-dimensional array. Each subscripted variable 
is used to store one number or string. 

filling an array 

Strings or numbers in a data are assigned to subscripted variables in arrays 
using LET READ or INPUT statements. It is called filling an array. 

PRINTING AN ARRAY 

Once string or numbers are stored in an array, it can be manipulated in 
many ways. One way is to use PRINT statement in a FOR ... NEXT loop . 

BIG ARRAYS: DIM 

DIM is a short name used for DIMension. DIM statement is used to 
specify subscripts greater than 10. It causes the computer to reserve more spaces 
in its memory for big arrays. 

TWO DIMENSIONAL ARRAYS 

Sometimes data is arranges in rows and columns. Thus two or more 
subscripts are needed to represent each element in such arrays. The location of the 
data in a table can be described easily by numbering both rows and columns. The 
variables of a two-dimensional array are as doubly-subscripted variables. 

FILLING AND PRINTING TWO-DIMENSIONAL ARRAYS 

One method of filling a two-dimensional array is nested FOR.. .NEXT loops 

MANIPULATING DATA WITH ARRAYS 

Data can be manipulated with arrays performing operations on data 
These include; finding a particular element in an array, matching elements from 
two arrays and sorting an array. To sort an array, is to rearrange the list from 
smallest to largest or vice versa. 

An important use of arrays is to store data that are used later for 
comparison. These comparisons frequently involve searching an array to find th 
clement that matches a particular value. e 
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EXERCISE 


12.01 Complete the following statements . ,, , 

i) A list of like variables identified by their subscrip s 

ii) ^program to assign values to subscripted variables is called as 


of array. 

iii) The maximum 


number of variables accepted automatically in BASIC 


location. 


iv) The statement DIM A (50) would reserves -- 

v) DIM is a short name used for_ 

12.02 Tick (/) the following statements either True or False. 

i) An array is a collection of subscripted variables wit True/False 

the same variable name True/False 

ii) NUM 7 is a subscripted variable. 

iii) A two dimensional array needs two subscripts to l en True/False 
each element. 

iv) BASIC automatically assigns 10 elements to a list True/False 

v) DIM statement is used only in two dimensional arrays True/False 

12.03 Encircle one choice A, B, C or D in each case. 

i) The number of elements assigned automatically to a two dimensional 

arrays in BASIC are:- 

(A) 10 (B) 100 (C) 110 (D) 121 

ii) The number of arrays that can be dimensioned in a DIM statement 

may be:- 

(A) 1 (B) 2 (C) 4 (D) Any number 

iii) The statement to reserve memory locations for an array M arranged in 

12 columns and 20 rows may be: 

(A) DIM (12, 20) (B) DIMM (20, 12) 

(C) M (240) (D) DIMM (12, 20) 

iv) Study the following program and predict the output on execution:- 

10 FOR K = 1 TO 20 

20 READ M (K) 

30 NEXT K 

40 DATA 20 1,8,12,13, 6,19, 23 

50 DATA 17, 5,28,14,25,11 
60 END 

(A) DATA OUT OF BOUND IN 40 (B) DATA OUT OF BOUND IN 50 

(C) BAD SUBSCRIPT ERROR IN 20 (D) Ok 
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The subscript of a variable may be a 

(I) Number (II) Alphabetic Character (III) Special Character 
(A) I or II only (B) I only (C) I or III only 
(D) All I, II or III 


Column I 

llST " 

JABLE 

^FOR N = 1 TQ 15 
BIG A RRAY 
TorCQL = 1 TO 20 
"FOR ROW = 1 TO 20 


Column II _J 

a) 

DIM 

b) 

DIM P (20, 15) 

c) 

DIM N (15, 20) 

d) 

TWO DIMENSIONAL 

e) 

ONE DIMENSIONAL 

f> 

DIM A$ (20) 



,12.05 Predict the output of each of the following PROGRAM. 


10 

FOR F = 1 TO 7 

b) 10 

DIM N (11) 

20 

LET NUM (F) = F-1 

20 

FOR P = 1 TOII 

30 

NEXT F 

30 

LET N (P) = P 

40 

FOR G = 1 TO 7 

40 

NEXT P 

50 

PRINT NUM (G) 

50 

FOR T = 1 TOII STEP 2 

60 

NEXT G 

60 

PRINT N (T) 

70 

END 

70 

NEXT T 



80 

END 


12.06 What is an array? Illustrate the difference with examples between one 
dimensional and two dimensional arrays. 

12.07 What is the difference between simple and subscripted variables? Explain 
with examples. 

12.08 What is the use of DIM statement? When it is needed? 

12.09 What is the difference of DIM statement in one dimensional and two 
dimensional arrays? 

12.10 Write a PROGRAM that fills an array with 16 random integers each 
between 25 and 60, then prints the array. 

12.11 Write a PROGRAM that fills an array P with 20 numbers READ fro 
DATA list, then PRINTS the product of the elements of the array m * 
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SUB-PROGRAM AND FILE HANDLING 



When programs become sufficiently complex and require loops and 
decisions, the programmer feels the need of structured programming. A structured 
program is written in modules or blocks and allows only one entrance to each 
module and only one exit from each module. A program designed in this way is 
easy to follow and understand. In addition structured programs are much easier to 
correct than those having multiple entry and exit point to and from a module. 

13.1 SUBPROGRAMS 

The primary idea of modular programming is to break up large problem 
into smaller, manageable parts called modules or subprograms. A subprogram is 
a group of statements that performs a single operation on execution. They are easy 
to design, debug, modify and document. Subprograms are written once in a main 
program but may be called at several places in the program. There are two types 
of subprograms:- 

i) Function subprograms and 

ii) Subroutine subprograms. 


13.2 FUNCTIONS 

Most Programming languages including BASIC contain functions that 
perform arithmetic and string operations. These functions make the programming 
much simpler and also reduce the labour and save time in programming. 

INPUT VALUE^ | FUNCTION ROUTINE ] = OUTPUT VALUE^| 

A function is a routine that takes a value (string or number) as an input, 
and produces a single value as output. There are two types of functions:- 


□ System-defined functions. 

□ User-defined functions. 
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„1 SYSTEM DEFINED FUNrTirv.,, 

BASIC includes a wide ran. /BlJ ' LT - |N - F UNCTIONS 

O perations/functions already described i°^ i! >U '* t "' n ^ Unct ' 0ns * n a< Jdition to the 

a lso called library functions or svst U » apter ^ ese built-in-functions are 
computer programs. Library fnnculJZ ' functions and are used in 

Numeric Functions and String Functions^ d ' V ' ded * nt0 two general categories; 

13.4 NUMERIC FUNCTIONS 

These include ABS, INT FTY cxm 

etc . We shall explain only some’ver • SQR ’ L0G - Exp - SIN - C0S ' TAN 
functions can be executed in th„ a- ^ lm Portant BASIC Library functions. These 

„S FUNCTION " “ “ *• -*—» 

The purpose of ABS funnf 

expression X i.e. the value 1S X ° provide the absolute value of the 

illustrated by the following pZat m T ^ ^ ‘ S; “ ABS (X) ” aS 

value for the variable. Enter different va i ‘ Y i° U mn the program ’ 11 asks the 

PROGRAM 13 1 UCS a ^ Gr prompt and note tke out P ut - 

REM ** GETTING ABSOLUTE VALUE of a K in UDcn 
20 INPUT “ TYPE A NUMBER • ” • v UE ° A NUMBER 

30 PRINT “ABSOLUTE VALUE IS: ” ABS (X) 

OUTPUT OF PROGRAM it i 

TYPE A NUMBER :?-4.14-- 

ABSOLUTE VALUE IS : 4.14 

CINT FUNCTION 

r ftllnH . Th ® C i NT . ^ftion converts the numeric expression to an integer bv 
rounding the fractional part of the expression. CINT differs from the FIX & INT 
function, which returns integers by truncating the fractional part. Its format is-- 

CINT (X) 

INT FUNCTION 

The INT function is called as integer function. This function nHnfo 
greatest integer less than or equal to the value in the parentheses i e positiv! 
no e numbers remain the same regardless of their decimal value and neoativ! 
nole numbers are rounded down to the next smaller value. Its general format ‘ • 

INT (X) 1S ‘" 

Where X is any number 
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RND FUNCTION 

The RND function is referred to as a “Random number generator”, it 
generates a number between 0 and 1. Its format is; “ RND or RND (X) The 
value (X) inside the parentheses is optional. The value of X is used as a “seed 
value” by the computer to produce a random number. It has no effect on the range 
of the values produced by the random-number function. If the value 0 is the 
argument of RND function, then the last number generated by the function will be 
repeated. Execution of RND function is illustrated in program 13.2. 

PROGRAM 13.2 _ 

10 FOR X = 0 TO 3 
20 FOR K = 1 TO 6 
30 PRINT RND (X), 

40 NEXT K 
50 NEXT X 

OUTPUT OF PROGRAM 13.2 _ 

.3116351 .3116351 .3116351 .3116351 .3116351 

.3116351 .1213501 .651861 .8688611 .7297625 

.798853 7.369805E-02 .4903128 .4545189 

.1072496 .9505102 .7038703 .5318641 .9711614 

.3209329 .9561278 .9345151 .5349368 .5644215 

Ok 


SGN FUNCTION 

The SGN function is referred to as the sign function, which reports the 
SIGN of a number and which can be equal to -1, 0 and 1. The general form is 

SGN (X) 

If the value of X is negative, the value returned by SGN (X) will be -1. If 
X is positive, SGN (X) will be 1 .If X is equal to 0, SGN (X) returns to 0. 

FIX FUNCTION 

The purpose of this function is to obtain an integer value by simply 
dropping off the decimal point and numbers to the right of it. FIX does not round 
a number; it just ignores anything to the right of the decimal point. The format is:- 

FIX (X) 

When you run the program 13.3, it asks the value for the variable. Enter 
different values after the prompt and note the integer value as the output. 

PROGRAM 13.3 _ 

10 REM ** GETTING INTEGER VALUE OF A NUMBER ** 

20 INPUT “ TYPE A NUMBER : " ; X 
30 PRINT “ INTEGER VALUE IS : ” FIX (X) 

40 END 
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13 Sub-Program and File Handling 


lt T TPUT OF PROGRAM m 

EpPANUMBER :? -6.83 
JtEGER VALUE IS: -6 


5 QR FUNCTION 

| The purpose of this function is to find the square root of any positive 
ifliiniber. Its format is, SQR (X) ” as illustrated in program 13.4. On execution, 
it prints the numbers form 1 to 5 successively in the first zone and their square 
roots in the second zone. You can find the square root of a single number. 

PROGRAM 13.4 

nrta ** ^ t—• 


10 

20 

30 

40 

50 


FOR X5° SQUARE R00T 0F NUMBERS FROM 1 TO 5 

PRINT X, SQR (X) 

NEXT X 
END 


OUTPUT OF PROGRAM n d 


1 

1.414214 

1.732051 

2 

2.236068 


[LOG FUNCTION 

In BASIC, LOG function is used to find the value of natural logarithm 
I (LOG in BASIC is a logarithm to the base e, where e = 2.718282). The format is:- 

LOG(X) 

Let us run program 13.5, it asks the value for the variable X. Enter 
different values after the prompt and note the output. 

PROGRAM 13.5 

10 REM ** GETTING NATURAL LOG OF A NUMBER ** “ 

20 INPUT “ TYPE A NUMBER : ” ; X 

30 PRINT “ NATURAL LOG OF X ; “ IS ” ; LOG (X) 

40 END 

OUTPUT OF PROG RAM 13.5 
TYPE A NUMBER : ? 10 
NATURAL LOG OF 10 =2.302585 

SIN FUNCTION 

The purpose of SIN function is to find the trigonometric ratio called s' 

°f an angle X expressed in radians. Its format is:- lne 

SIN ( x ) (When Xis in radians} 

SIN ( 3.1416* X/180) (When X is in degrees) 
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Type the following instruction for execution in the direct mode.- 
? SIN (3.1416 * 45/180) 

On pressing the <ENTER>«-< key, the output will be:- 


.707 


When you run SIN function in program 13.6, it asks the value for the 
variable. Enter different values after the prompt and note the output. 

PROGRAM 13.6 ___ 

10 REM ** GETTING THE SIN OF AN ANGLE (IN RADIANS) ** 

20 INPUT “ TYPE THE ANGLE IN RADIANS: ” ; X 

30 PRINT “ SIN ” ; X; “radians = ” ; SIN (X) 

40 END 

OUTPUT OF PROGRAM 13.6 ____ 

TYPE THE ANGLE IN RADIANS: ? 2 

COS FUNCTION 

The purpose of COS function is to find the trigonometric ratio called 
cosine of an angle X expressed in radians. The format is: 

COS (X) ( When X is in radians) 

COS (7t*X/l 80) ( When Xis in degrees) 

For examples:- 

PRINT COS(1) 

As you press <ENTER>* J key, you will get the output as:- 


0.540302 


PRINT COS (n* 30/180) 

As you press <enter>«- j key, you will get the output as:- 


0.866025 


TAN FUNCTION 

The purpose of TAN function is to find the trigonometric ratio called 
tangent of an angle X expressed in radians. The format is:- 

TAN (X) (When X is in radians ) 

TAN (7t * X/l 80) (When X is in degrees) 

For examples:- 

PRINT TAN (4) 

As you press <ENTER>«-< key, you will get the output as:- 


1.157821 


PRINT TAN (7t *45/180) 
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P* l3: bub-Progran^nd File Handling 


j ^ the out P ut as: ' 

L 5 STRING FUNCTIONS 

These include HEX$, LEFTS, MID$, CHRS, STRS, TIMES, IN KEYS etc. 

jEXS FUNCTION 

HEXS function calculate Hexadecimal number of given decimal number X 
Where X can be a number from 0 to 65535). Its format is; HEXS (X). For example:- 

20 PRINT HEX$ (20) 

RUN the above program that would print 14 (which is in Hexadecimal). 

efts function 

LEFTS function is used to select n left most characters of a given string. 
Its format is; “ LEFT $ (AS, n) ” as illustrated in program 13.7. 

PROGRAM 13.7_ 


10 REM ** PRINTING OF FIRST THREE CHARACTERS OF A STRING** 

10 CLS 

20 LET A$ = “PAKISTAN” 

30 PRINT LEFTS (A$, 3) 

40 END 

OUTPUT OF PROGRAM 13.7___ 


PAK 

RIGHTS FUNCTION 

RIGHTS function selects rightmost “ n ” characters of a given string. Its 
format is; “ RIGHTS (X$, n) ” 

INKEYS FUNCTION . , , ,, 

INKEYS function responds to any key from the keyboard without pressing 

the ENTER key. The statement is of the form described below in line no. 40 and 
I can be included in any program. 

30 PRINT “PRESS ANY KEY TO CONTINUE” 

40 LET AS = INKEY $ 

50 ,F AS = “ "THEN GOTO 40 

Cp A riTlMmON 

f CPATFS function is to leave or skip certain number of 
The purpose °f SPACb» ^ ^ ^ ^ (0 255 ^ format js> 

spaces before a character . bpac y 

SPACES (n) or SPC(n) (Where n is the number ojspaces) 

It is illustrated in programs 13.8 and 13.9 
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PROGRAM 13.8 _ 

10 PRINT “NAME:”; SPACE $ (21); “ROLL NO:" 

20 PRINT “ CLASS: " ; SPC(20); "SECTION:” 

OUTPUT OF PROGRAM 13.8 _ 

NAME: ROLL NO: 

CLASS: SECTION: 

PROGRAM 13.9 __ 

10 CLS 

20 FOR N = 1 TO 5 
30 LET A$ - SPACE$(2*N) 

40 PRINT A$; N 
50 NEXT N 
60 END 

OUTPUT OF PROGRAM 13.9 _ 

1 

2 

3 

4 

5 

13.6 USER DEFINED FUNCTIONS 

Besides providing the built-in-functions, BASIC has the statement DEF 
FN that lets you to define your own functions. These are called user-defined 
functions. One of the advantage of a user-defined function is that once the 
function is defined, it may be used anywhere in the program in the same way in 
which built-in-functions are used. Another advantage is that a user-defined 
function can easily be changed to another function. Consider a relation between 
X and Y given below. 

Y = X 2 + 3 X 

To find the value of Y for different values of X, we shall define a 
function FNS (X) as follows:- 

DEF FNS (X) = X * X + 3 * X 

Here ’S’ is the function’s name, X is the variable and X*X + 3 * X is the 
BASIC numerical expression that defines the function. Thus for X as 6, the 
function FNS (X) will give a numerical value 54 as follows:- 

FNS (6) = 6 * 6 + 3 * 6 = 54 

The DEF FN statement must appear before it is used in a program to 
define a function. It is illustrated in program 13.10. 
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p pnr.RAM 13.10 

*T0 PRINT “USER - DEFINED FUNCTION”- 

20 DEF FNS (X) = X*X + 3*X 
30 PRINT “ X ”, “FNS (X)’’ 

40 FOR K = - 3 TO 3 
50 PRINT K, FNS (K) 

60 NEXT K 
70 END 

OUTPUT OF PROGRAM inn 
USER-DEFINED FUNCTION 

X FNS (X) 

-3 0 

-2 -2 

-1 -2 

0 0 

1 4 

2 10 

3 18 

13.7 SUBROUTINE SUBPROGRAMS 

A computer program is a collection of instructions that completes some 
desired task. It is often found that the same sequence of statements is required 
many times in a program. Sometime a large program is divided into independent 
short programs. These short programs are called subroutines. In BASIC a 
subroutine is a series of statements that is written once in a program but it may be 
used a number of times anywhere in a program as and when desired. 

THE GOSUB / RETURN Statement 

There are two statements in BASIC that allow us to use the subroutines; 
the GOSUB and the RETURN statements. The GOSUB statement will cause the 
transfer of control to the subroutines. When a GOSUB statement is encountered, 
control is transferred to new line #. An example of GOSUB instruction is:- 

40 GOSUB 270 

Where 270 is the line # of the first statement in the subroutine. 

A subroutine begins at the line number referred by the GOSUB instruction 
and ends with the RETURN instruction. After the subroutine has been executed, 
the RETURN instruction passes control back to the statement immediately 
following the GOSUB instruction that has called the subroutine as shown below:- 

40 GOSUB 270 
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270 REM BEGINNING OF GOSUB 

• (Execute the statement) 

300 RETURN 

The GOSUB statement will cause a transfer of control to the subroutine 
and then RETURN will transfer THE CONTROL back to the statement following 
SUB. The last instruction in any subroutine must always be the RETURN 
instruction. Otherwise control will not be returned from the subroutine. 

In addition to make program easier to understand, the use of subroutines 
can save typing time and debugging effort when used to handle tasks that occur 
repeatedly in a program as illustrated in the following program. 

PROGRAM 13.11 

100 FOR J = 1 TO 4 - 

110 GOSUB 300 
120 GOSUB 500 
130 NEXT J 
140 END 

300 LET P = J * J + 5 J 
310 RETURN 
500 PRINT J, P 
510 PRINT “CORRECT” 

520 RETURN 

OUTPUT OF PROGRAM 11.11 _ 

1 6 - 


CORRECT 


2 

CORRECT 

14 

3 

CORRECT 

24 

4 

CORRECT 

36 


Note that END statement must be placed at the end of the main program before 
the subroutines; otherwise, the computer will simply start executing the first subroutine 
after finishing the main program. 


13.8 FILE HANDLING 

A computer can process large amounts of data. It is always useful to store 
input and output in a data file. A file consists of record stored on a secondary 
storage device such as disk. These records can be organized in different ways 
Using file handling techniques, the same data can be used over and over again or 
modified. BASIC supports two different techniques to organize files. These are:- 

> Sequential files and > Random access files 
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e open and close statements 

r Before . file car .he read or written, i, must first be activated or accessed 

with * e “ SL 0 . sta ' c ment. The OPEN and CLOSE statements are used 

o»P e " fi ' e S , 8 !" d C '° Se " 3fler necessar y processing. 

An OPEN statement must contain a reference to the file, for example:- 

80 OPEN “DATAFILE” FOR OUTPUT AS # 1 

This OPEN statement opens a file named DATAFILE to be used for 
output. The computer will refer to this as file number 1, and any further input 
from or output to this file must use this file number. 

To be used for input, a file must already exist. The OPEN statement 
shown above will prepare the file named DATAFILE to receive output by a 
program. Later, we can use the same file for input another program. Once a file 
has been opened for output, we can write information to it using the WRITE 
statement, which is like the PRINT statement except that it places a comma after 
each item of the output. Because commas must separate data items in the input, 
that we place on a file via the WRITE statement and can also be used as input to 
another file. The general form of the WRITE statement is:- 
Line # WRITE # n, variable list 

Where n = 1, 2, 3, indicating the file number into which data is 
entered. Suppose we want to place the following record on DATAFILE: 

Students Name “FATIMA”, Age 12 and Sex F 
Following program statements accomplish this after we open DATAFILE 
as file #1:- 

80 STUDENTS = “FATIMA 

90 AGE = 12 

100 SEXS = “ F " CCY<t 

110 WRITE #1, STUDENTS, AGE, SEXS 

120 CLOSE #1 

The WRITE #1 statement outputs the information to the file called . 

datafile. »«.„ ,h, 

entering all the record into the file, we close n w.u 

rrrxtc DATAFILE using keyboard input is shown 
A complete program number of records to input the 

as Program 13.12. We use a FOR loop 101 g 

and then to output it to the file- 
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PROGRAM 13.12 _____ 

200 REM** PROGRAM TO SET UP FILE WITH STUDENT DATA** 

210 GOSUB 400 ‘SET UP FILE 

220 GOSUB 600 ‘INPUT DATA AND WRITE TO FILE 

230 END 

400 REM*****SUBROUTINE TO SET UP FILE****** 

410 OPEN “DATAFILE" FOR OUTPUT AS #1 

420 INPUT "ENTER THE NUMBER OF RECORDS: NUM. RECS T<; 

430 WRITE #1, NUM. RECS ‘FIRST RECORD ON FILE IS NUMBER OF STUDE 

440 RETURN rT nnATAC||C« 

600 REM ** SUBROUTINE TO INPUT DATA AND THEN WRITE TO DATANLt 

610 FORI = 1 TO NUM. RECS ‘USE INPUT / OUTPUT LOOP 

620 INPUT “ENTER NAME, AGE, AND SEX: STUDENTS, AGE, SEX* 

630 WRITE * 1, STUDENTS, AGE, SEXS OUTPUT RECORD TO FILE 
640 NEXT I‘END OF INPUT/OUTPUT LOOP 
650 CLOSE #1 ‘CLOSE THE FILE 
660 RETURN 

If Program 13.12 is executed for five records, the Output would appear as: 


PROGRAM 13.12 EXECUTION RESULTS. 


ENTER THE NUMBER OF RECORDS:? 5 

ENTER NAME, AGE, AND SEX: ? NEELUM SULTAN, 18, F 

ENTER NAME, AGE, AND SEX: ? NUDRAT KHALID, 19, F 

ENTER NAME, AGE, AND SEX: ? BILAL ASLAM, 20, M 

ENTER NAME, AGE, AND SEX: ? NAUMAN LODHI, 18, M 

ENTER NAME, AGE, AND SEX: ? RABIA SAQIB, 25, F 


If we now wanted to input data from DATAFILE and display it on the 
screen, we would open the file for input and use the INPUT #n and PRINT 
statements to display data from the file. The INPUT #n statement has the same 
form in Program 13.13 as the WRITE #n statement in Program 13.12, where the 
number of records on DATAFILE is input first and then the records from the file. 


PROGRAM 13.13 _ 

100 REM ** PROGRAM TO INPUT STUDENT DATA FROM A FILE ** 
110 GOSUB 200 ‘OPEN FILE AND INUPT NUMBER OF RECORDS 
120 GOSUB 400 ‘INPUT STUDENT DATA FROM FILE 


200 REM ‘SUBROUTINE TO OPEN FILE AND INPUT NUMBER OF RECORDS* 

210 OPEN “DATAFILE” FOR INPUT AS #2 ‘OPEN FILE FOR INPUT 

220 INPUT #2, NUMBER ‘READ NUMBER OF STUDENT RECORDS ON FILE 


230 RETURN 

400 REM “SUBROUTINE TO INPUT AND OUTPUT STUDENT RECORDS** 

410 FOR N = 1 TO NUMBER ‘USE INPUT / OUTPUT LOOP 

620 INPUT #2, STUDENT, NAMES$, YEARS, MALE, FEMALES ‘ INPUT DATA 

630 PRINT “NAME: STUDENT. NAMES:” AGE: ” ; YEARS;” SEX; ”; MALE. FEMALES 

640 NEXT N ‘END OF INPUT / OUTPUT LOOP 

650 CLOSE #2 ‘CLOSE THE FILE 


660 RETURN 
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I 111 Cl II TAkl . 


neelum sultan, 
nudrat khalid, 

BILAL ASLAM, 

NAUMAN LODHI, 

RABIA SAQIB, AGE: 25 SEX: F 

For Labs, consult Computer Lab. Journal for SSC. Computer Science by 
the author. 


NAME: 

NAME: 

NAME: 

NAME: 


AGE: 

18 

SEX: 

F 

AGE: 

19 

SEX: 

F 

AGE: 

20 

SEX: 

M 

AGE: 

18 

SEX: 

M 

AGE: 

25 

SEX: 

F 


SUMMARY 

A structured program is written in modules or blocks and allows only one 
entrance to and only one exit from each module . 

SUBPROGRAMS 

The primary idea of modular programming is to break up large problem 
into smaller, manageable parts called modules or subprograms. A subprogram is 
a group of statements that performs a single operation on execution. Subprograms 
are written once anywhere in a main program but may be called at several places. 

FUNCTIONS 

A function is a routine that takes a value (string or number) as an input, 
and produces a single value as output. These are two types of functions. - 

System-defined functions/built-in-functions and user-defined functions. 

SYSTEM DEFINED FUNCTIONS/BUILT-IN-FUNCTIONS 

BASIC includes a wide range of built-in-functions. These built-in- 
functions are also called library functions or system s defined functions. 

NUMERIC FUNCTIONS 

These include ABS, INT, FIX, RND, SQR, LOG, SIN, COS, TAN etc. 
These functions can be executed in the direct inode and in programming mode. 

ABS function produces the absolute value of an expression. 

CINT function rounds the fractional part of an expression. 

INT function prints the greatest integer less than or equal an expression. 

RND function It generates a number between 0 and 1 
SGN function reports the SIGN of a number. 

FIX function gives an integer value by simply dropping off the fractional part. 
SQR function is used to find the square root of any positive number. 

LOG function is used to find the value of natural logarithm. 

SIN function is used to find the sine of an angle expressed ,n radians. 
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COS function is used to find cosine of an angle expressed in radians. 

TAN function is used to find the tangent of an angle expressed in radians. 

STRING FUNCTIONS These include HEX$, LEFTS, MIDS, RIGHTS, CHRS, 
STRS, TIMES, INKEYS etc. 

HEXS function calculates Hexadecimal number of given decimal number 
LEFTS function is used to select n left most characters of a given string 
RIGHTS function selects rightmost “ n ” characters of a given string. 

INKEYS function responds to any key without pressing the ENTER key. 

SPACE function leaves or skips certain number of spaces before a character. 

USER DEFINED FUNCTIONS 

Besides providing the built-in-functions, BASIC has the statement DEF 
FN that lets you to define your own functions. These are called user-defined 
functions. Once a function is defined, it may be used anywhere in the program in 
the same way in which built-in-functions are used. Moreover a user-defined 
function can easily be changed to another function. 

SUBROUTINE SUBPROGRAMS 

It is often found that the same sequence of statements is required many 
times in a program. These short programs are called subroutines. 

THE GOSUB / RETURN Statement 

In BASIC, GOSUB and the RETURN statements allow the use of 
subroutines. When a GOSUB statement is encountered, control is transferred to 
new line #. A subroutine begins at the line number referred by the GOSUB 
instruction and ends with the RETURN instruction. The RETURN instruction 
passes control back to the statement immediately after GOSUB instruction that 
has called the subroutine 

FILE HANDLING 

It is always useful to store input and output in a data file. These records 
can be organized in different ways. Using file handling techniques, the same data 
can be used over and over again. 

THE OPEN AND CLOSE STATEMENTS 

Before a file can be read or written, it must first be activated or accessed 
with the use of an OPEN statement. The OPEN and CLOSE statements are used 
to open file for processing and to close it after necessary processing. 

To be used for input, a file must already exist. Once a file has been opened for 
output, we can write information on it using the WRITE statement, which is like 
the PRINT statement except that it places a comma after each item of the output. 
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exercise 

13.01 Complete the following statements 

main pr^ram | Wh ' Ch is , written - 

• s c . . m an y places in the program, 

n) Subroutines are used to duplication and time 

!"J TcnTu are USed in BAS,C ,0 b ^k^^r int0 _. 

V An StatemeM mUSt end With 3 -_ s,a,ement ' 

~~ statement in used when we want to read or write a file. 

13.02 Tick (✓) the following statements either True or Faise. 

0 The built-in-functions are also called library functions 

ii) A function is also called subroutine 
in) A subroutine is an independent part of the program that 
performs a specific task. 

iv) End statement must be placed at the end of a subroutine. 

v) BASIC supports two different techniques to organize files 
13.03 Encircle one choice A, B, C or D in each case. 

i) On execution of PRINT FIX (-6.83), the output will be 

(A) 6 (B) 6.83 (C) - 6 (D) 

ii) The result of execution of PRINT ABS (-4.58) 

(A) 4 (B) -4 (C) 5 (D) 4.58 

iii) In BASIC LOG function refers to natural logarithm having Base 

(A) 2 (B) 10 (C) 5 (D) e 

iv) LEFT (A$,n) is used to:- 

(A) leave n spaces before the strung A$ 

(B) Leave n spaces before every character of the strung A $ 

(C) Leave n left characters of the strung A$ 

(D) Select n characters of the strung AS 

v) RETURN Statement passes control back to: 

(A) GOSUB statement (B) Next to BOSUB statement 

(C) Beginning of the program (D) The statement before GOSUB 


T/F 

T/F 

T/F 

T/F 

T/F 


-7 
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13.04 Match the items given in Column I with those in Column II 


Column I 

Column II 

i) ASCII CODE 

a) 

LIBRARY FUNCTION 

ii) FILE 

b) 

LOGe 

iii) 

GO SUB 

c) 

CHR$ 

‘ V) 

BUILT-IN-FUNCTION 

d) 

OPEN 

v) 

1 

e) 

RETURN . 


2 

END 


13.05 What are subprograms? Name the type of subprograms? What is the 
advantage of subprograms? 

13.06 Explain two types of subprograms? How do they differ from each other? 
13.07 Define the function and their types. 

13.08 What is system defined function? What is difference between system 
defined function and user defined functions? 


13.09 Describe the following library functions: 

ABS, CINT, HEX, INT, FIX, OCT, RND, SGN, CHR$, INKEYS, 


What would be displayed by each of the following PRINT statement? 


13.10 

a) PRINT SGN (22.74) 
c) PRINT ABS (-17.53) 
e) PRINT SQR (25) 
g) PRINT SIN (ti ) 
i) PRINT TAN (0) 


b) PRINT INT (-8.8) 
d) PRINT FIX (- 17.53) 
f) PRINT LOG (1) 
h) PRINT COS (tc/ 2) 
j) PRINT RND (5.39) 


13.11 What is the purpose of users defined functions? Explain with example. 

13.12 What is a subroutine subprogram? When and where it can be used in a 
program? 

13.13 What is the purpose of GOSUB/RETURN statements? How it differs from 
GOTO statement can a subroutine call another subroutine? 
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13.14 Find the error in the following programs: 

a) 10 DEF FNI (X) = X A 3 + 1 

1 20 INPUT P 

30 PRINT FNI(P) 

40 END 

b) 10 GOSUB 150 

20 GOSUB 200 
150 PRINT “BOOK” 

160 RETURN 

170 PRINT “SUNDAY” 

180 RETURN 

13.15 Translate intoVl6 + x 2 DEF FN statement. 

13.16 Write a program using DEF FN statement to convert the temperature 
from Celsius (C) to Fahrenheit (F), such that F = 1 C + 32 

13.17 Write a main 
routine that uses 
subroutines 200 
and 400 to 
PRINT a block 
letter E and T as 
shown. 

13.18 What are file? How files are handled in computer? 

13.19 How a file can be opened and closed? 

13.20 How to read and write into a file? 


X X X X XX 

X 

X 

X X X X XX 

X 

X 

X X X X XX 


MMMMMMM 

M 

M 

M 

M 

M 
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GRAPHICS IN BASIC 


On most micro-computers, it is possible to produce graphics output in 
addition to printing letters, numbers and other usual characters, the computer can 
draw fine dots called picture elements or pixels on the screen at any locations 
you specify. It is hard to see and measure a single pixel. When a line is drawn, 
computer places a string of pixels adjacent to each other. By writing a program 
that plots many pixels, you can make the computer draw design or picture. 

The size of pixels and colors available also vary from computer to 
computer. Different kinds of graphs and drawings can be produced easily using 
graphic commands. For example using instructions such as LINE, PSET, DRAW, 
CIRCLE you can produce triangles, rectangles, stars, circles etc. For Labs, consult 
Computer Lab. Journal for SSC. Computer Science by Prof.. M. Tahir Hassan. 

14.1 SCREEN FUNCTION 

Normally the monitor screen is in the text mode. In this mode we cannot 
draw a good picture. For obtaining a good picture the number of location i.e rows 
and column must be increased. This is done either by immediate mode command 
or a statement in a program to obtain medium resolution graphic or high 
resolution graphic. The format of the SCREEN statement is:- 

Line # SCREEN mode 

The screen function can be set to either of the following three modes. 

■ Text mode. (SCREEN 0) 

« Medium resolution graphics mode. (SCREEN 1) 

. High resolution graphics mode. (SCREEN2) 

TEXT MODE 

In the text mode characters are displayed on the screen in 40 columns and 
25 rows (40 x 25) or 80 columns and 25 rows (80 x 25) depending upon the 
selection of screen width. 
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MEDIUM resolution graphics mode 

In medium lesolution graphic mode, the screen is divided into a matrix 
consisting ot 320x200 points with 4 COLORS i.e. the display screen is divided 
into 320 columns and 200 rows of pixels. The individual points on the screen are 
referenced by specifying the columns first and then row. Columns are numbered 
from 0 to 319 and lows from 0 to 199. For example (0, 0) is referring to the left 
uppei comei and (319, 199) is used to refer to the lower right comer. The four 
colois aie numbered 0, 1, 2, 3. You can choose any of the 16 colors as 
background and one of the color set as foreground color. 

high resolution graphics mode 

In high resolution mode, the screen is divided into 640x200 points in black 
and white i.e. 640 columns and 200 rows of pixels, which permits more precise 
drawings. Columns are numbered from 0 to 639 and rows from 0 to 199. (0, 0) 
indicates the upper left comer and (639, 199) indicates the lower right comer. 
Text characters can also be displayed in high resolution graphic mode, where 
there are 25 lines of 80 characters each. 

14.2 COLOR STATEMENT 

The screen statement does not clear the screen (except it is used first time) 
so to clear the screen use CLS when color monitor is used. Next is to tell the 
computer about the background colors you want for the screen using the COLOR 
statement. The format of the COLOR statement depends on the screen mode. 
COLOR will not function in high resolution graphic mode i.e., in SCREEN 2. In 
the text mode (SCREEN 0), the formate of the statement will be:- 

Line # COLOR [foreground], [background] 

The foreground color number must be an integer from 0 to 31. The color 
numbers 16 to 31 are the blinking versions of the colors from 0 to 15 given in 
table 14.1(a) and are found by adding 16 into the corresponding color number 
from 0 to 15. For example if foreground color number is 2 (for green) then 
blinking green will be 18 (i.e., 2 +16) 

The background color must be an integer from 0 to 7 given in the table 
17.1(a). Note that if the background color is the same as that of the foreground 
then the characters displayed on the screen will not be visible. (Blinking colors in 
background are not permitted). Consider the following statements:- 

20 SCREEN 0 

30 COLOR 13, 2,4 

Statement in line # 20 sets the screen in the text mode, and the statei 
in line # 30 sets the text light magenta in green background. * ent 
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. crR FFN 1, the color statement 

In the medium resolution graphic mode S 

has the following format:- 

Line # COLOR [background], [palette] 

16 background colors are available having color of the screen, 

given in the table 14.1(a). After selecting t e a use( j by an artist in a 

select one of two palettes (a palette is the range o wi u be drawn on 

painting), each contain four possible colors for e p with f our co lors as 

the back ground. The palettes are numbered 0 and \\ eter 0 f LINE, 

given in table 14.2 (b). and will be selected y 

CIRCLE, PSET, DRAW or other graphic statements__ 

I /-r>. ru ip I rnnt I COLOUR TT5 5T1 


1 COLOUR 

CODE 

Black 

0 

Blue 

1 

Green 

2 

Cyan 

3 

Red 

4 

Magenta 

5 

Brown 

6 

White 

7 


Gray _ 

Light Blue 
Light Green 
Light Cyan 
Light Red 
Light Magenta 

Yellow _ 

Bright White 


Bac kground 

Green 

Red _ 

Br own 

Ba ckground 

Cyan _ 

Ma genta 

White - 


1 able 14.1 ta; - -- ' ' 

Consider the following statement in the medium resolution mode:- 

10 SCREEN 1 
20 COLOR 7, 0 
30 PSET (50,50), 2 

will set the screen in medium resolution graphic mode and the background color 
to white with a point in red at location 50,50 on the screen of 320x200 matrix. 

14.3 MEDIUM RESOLUTION GRAPHICS 

PSET statement is used to specify the coordinates X, Y of the point, where 
it appears on the screen. The following program illustrate a red and white letter on 
a screen with blue background 

ppnr.RA M 14.1 __ 

10 REM - RED VERTICAL LINE OF 5 PIXELS** 

15 CLS 

20 SCREEN 1,0 

30 COLOR 1,0 

40 PSET (40, 10), 2 

50 PSET (40, 11), 2 

60 PSET (40, 12), 2 

70 PSET (40, 13), 2 
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fl0 PSET (40, 14), 2 

q 0 REM** WHITE HORIZONTAL LINE OF HEIGHT 4 PIXELS** 

10 0 COLOR 1,1 

10 PSET (41,14), 3 

20 PSET (42, 14), 3 

30 PSET (43, 14), 3 

14 0 PSET (44, 14), 3 

150 END 

FOR ... NEXT loop can be used to draw a horizontal or vertical line using 
medium resolution graphic as illustrated below. 



10 REM ** TO DRAW A LINE USING FOR ... NEXT LOOP ** 

20 SCREEN 1,0 

30 COLOR 2,0 

40 FOR A = 0 TO 60 

50 X = 80 + 2*A 

60 Y = 50 + A 

70 PSET (X, Y),2 

80 NEXT A 

90 END 


OUTPUT OF PROGRAM 14.2 _ 

A red Horizontal line from column 80, row 50 to column 200, row 110. 



THE LINE STATEMENT 

A line connecting any two point can be drawn using LINE statement. The 
syntax of LINE is:- 

LINE (XI, Yl ) - (X2, Y2), Color 

Thus program 14.2 can be rewritten using LINE statement for the same output. 

PROGRAM 14.3 _ 

10 REM** DRAW A LINE USING LINE COMMAND** 

20 SCREEN 1,0 

30 COLOR 2,0 

40 LINE (80, 50)-(200, 110), 2 
50 END 

Note that line # 40 with LINE statement in program 14.3 has replaced the lines # 
40 to 80 using PSET statement in program 14.2. 
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14.4 HIGH RESOLUTION GRAPHICS 

High resolution graphics mode allows to draw more finely detailed shapes 
than those possible on medium resolution graphics. This is because the number of 
rows and columns are twice the number available in medium resolution. A 
slightly different screen instruction must be given to do high resolution graphics. 
The instruction SCREEN 2 (instead of SCREEN 1,0) either on immediate mode 
or program statement gets up the screen for high resolution graphics. 

The PSET and LINE statements are used to draw points and lines in high 
resolution graphics. These statements have the same form as in medium resolution 
graphics except that the number 1 at the end of either statement indicates a white 
point or line and the number 0, a black point or line. However a black point is 
invisible on a black screen. The following program illustrate to draw a plus 
symbol in high resolution graphics. 

PROGRAM 14.4 _ 

10 REM ** PLUS SYMBOL ** 

10 CLS 

20 SCREEN 2 

30 LINE (100,100)-(300,100), 1 

40 LINE (200,50) - (200,150), 1 

50 END 


OUTPUT OF PROGRAM 14.4 



The following program illustrate to draw a rectangle. 


PROGRAM 14. 5 _ 

10 REM ** HI-RES RECTANGLE ** 
10 CLS 

20 SCREEN 2 
30 LINE (40,40)-(160, 40), 1 

40 LINE -(160, 120), 1 

50 LINE -(40, 120), 1 

60 LINE - (40, 40), 1 

70 END 


OUTPUT OF PROGRAM 14.5 
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w*tr\ a ^ ^ a rectan 8l e w ^h horizontal sides from (40, 40) to 

S f 4 ?;in° t0 ° 60 ’ 14 °) and vertical sides from ( 40 ’ 4 °) t0 ( 40 > 12 °) 

jiand (160,40) to (160, 120) as shown in the output of program 14.6. 

The following program 14.7. illustrates to draw a triangle in high 
•solution graphic mode. 

| PROGRAM 14.6 


REM * HI-RES TRIANGLE 
CLS 

SCREEN 2 

LINE (100, 40) -(150,90), 1 

LINE - (50,90), 1 ' 

LINE -(100, 40), 1 
END 


A white line from coordinates (100, 40) joined with coordinate (150, 90), 
second white line from coordinate (150, 90) to (50, 90) and the third white line 
from coordinately (50, 90) to (100, 40) form a triangle as shown. 

OUTPUT OF PROGRAM 14 6 



Note that in program lines 50 and 60, first pair of coordinates is missing in a LINE statement then the 
line is drawn from the 1st point plotted (by either PSET or LINE) to the point immediately after the dash 

Rectangle or square box can be drawn by adding B using line statement 
with points of upper left and lower right comers of the square or rectangle. The 
I coordinates of these points are (XI, Yl) and (X2, Y2) as shown in figure 14.1 




(XI,Yl) 


(X1.Y2) 


Figure 14.1 Coordinates of a box 


(X2.Y1) 


(X2.Y2) 


The following program draws a square box of each side 50 pixels inside 
bigger square of side 60 pixels:- 

PROGRAM 14.7 

10 REM ** RED SQUARE BOX INSIDE A GREEN BOX** 


20 SCREEN 1 

30 LINE (50, 50)-(110,110), 1, B 
40 LINE (55, 55) - (105,105), 2, B 
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14.5 DRAW STATEMENT , 

• n i i • it ic need to draw lines and other 

Draw is a powerful graphic program. It is used 

shapes. DRAW statement has the following format.- 

Line# DRAW string 

A string consists of single character command followed by a^pres ix at 
controls the size, direction etc. of the line and is enclosed in the quotation ks. 

For example:- 

50 DRAW “ E30” 

The drawing commands that may be used are given below with the digit 
“n” as the prefix to describe the number of points moved by the command. 

COMMAND PURPOSE 

^ Un Upward move through n points. 

^ Dn Downward move through n points. 

Rn Rightward move through n points. 

Ln Leftward move through n points. 

7, En Diagonally right upward move through n points, 
vj Fn Diagonally right downward move through n points. 

^ Gn Diagonally left downward move through n points, 

rc Hn Diagonally left upward move through n points. 

On execution of a command, a line is drawn from the point last referred. 
The number of points and the direction is specified by the drawing command 

followed by prefix. 

^ B Move without leaving any mark. 

> N Move to starting position after finish. 

Following programs illustrate the applications of DRAW statement used 
to draw various drawing objects. 



10 REM ** RECTANGLE ** 


20 SCREEN 1 

30 DRAW “U80 R80 D 80 L80” 
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PROGRAM 14 Q 


20 screen C i NSTRUCTING regular hexagon** 

30 DRAW “E30 R50 F30 G30 L50 H30” 



PROGRAM 14.10 ____ 

Jn ^ c ** THREE SYMMETRICAL TRIANGLES WITH ONE COMMON CORNER ** 

aU L L_o 

30 SCREEN 1 

40 DRAW “E30 F60 L60 E60 F30 LI 20” 



PROGRAM 14.11 _ 

10 REM** CONSTRUCTING REGULAR OCTAGON 
20 SCREEN 2 

30 DRAW " E20 R30 F20 D25 G20 L30 H20 U25 " 
OUTPUT O F PROGRAM 14.11 - 
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PROGRAM 14.12 _ 

10 REM ** SIX CORNERS STAR** 

20 SCREEN 2 

40 DRAW " E60 F60 L120BU40 R120G60 H60" 
OUTPUT OF PR OGRAM 14.12 



14.6 CIRCLES AND ELLIPSES 

In BASIC, there is a built-in command that will draw circles, part of a 
circle or ellipse. In medium resolution graphics it has the following format:- 

CIRCLE (X,Y), R , C , S , E , A 

It will draw a circle of radius R with center at (X, Y) in the color C 
(selected from the palette previously chosen in the COLOR statement), S is start 
arc position , E is the end arc position, and A is the aspect ratio ( height/width). 
The program 14.14 illustrate to draw a circle. 

PROGRAM 14.13 _ 

10 REM “DRAWING A CIRCLE OF RADIUS 50 PIXELS** 

20 CLS 

30 SCREEN 1,0 

40 COLOR 2,0 

50 CIRCLE (150, 100),50,2 

60 END 


The following program illustrates upper semicircle of radius R as 30, with 
C as 3 for brown color from starting angle S as 0 to ending angle E as n in 
statement on line # 50. Similarly line # 60 produces a lower semicircle of radius 
30 in green color from to 0 . the program in line # 80 and 90 taking aspect ratio 
A 3 and 0.4 produce vertical and horizontal ellipses respectively in red and green 
colors with white background in medium resolution graphic mode. 
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» anr,RAM 14.14 _ 

10 BR °Wfx UPPER AND green lower semicircles ** 

20 CLS 
30 SCREEN 1.0 
40 COLOR 7. 0 

50 CIRCLE (50, 100), 30. 3, 0,3.14 
60 CIRCLE (120, 100), 30. 1,3.14 

70 5S17 c VERTICLE AND GREEN HORIZONTAL ELLIPSES** 

80 CIRCLE (200, 100) ,30, 2„,3 

90 CIRCLE (250, 100) ,30, 1,„0.4 

100 END 


OUTPUT PROGRAM 14.14 


/ \ 


. »r 1 
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>. 

y V' 
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The following program illustrates to draw 11 coinciding circles of different radii. 

PROGRAM 14.15 


10 REM** COINCIDING CIRCLES ** 
20 CLS 
30 SCREEN 2 

40 FOR A = 50 TO 150 STEP 10 
50 B = A + 50 
50 CIRCLE (B, 100), A 
60 NEXT A 
70 END 

OUTPUT OF PROGRAM 14.15 
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A Textbook of Computer Science 


SUMMARY 

A picture is composed of fine dots called picture elements or pixels. A 
design or picture can be drawn through a computer program consisting of graphic 
commands that plots many pixels. 

SCREEN FUNCTION . _ 

The screen function can be set to any of the following three modes, nese 
are Text mode, Medium resolution graphics mode and High resolution graphics 
mode. In the text mode there are generally 80 columns and 25 rows. n me ,um 
resolution graphic mode, the screen has a matrix of 320 columns and 20 rows or 
320x200 pixels with 4 colors. In high resolution mode, screen is divided into 
640x200 pixels in black & white, which permits more precise drawings. 

COLOR STATEMENT 

In case of medium resolution graphic mode, background color can be 
selected from COLOR statement. Next select one of the two palettes each contain 
four possible colors for the pixels that will be drawn on the back ground. 

PSET statement 

PSET is used to specify the coordinates X, Y of a point on the screen. 

LINE statement 

A line can be drawn between any two point having coordinates (XI, Yl) 
and (X2, Y2) using LINE statement. 

DRAW STATEMENT 

Draw is a powerful graphic program. It is used to draw lines and other 
shapes. DRAW statement is followed by a prefix that controls the size, direction 
etc. of the line. The prefix to move n points upward is U, D for Downward, R for 
Rightward, L for Leftward, E for Diagonally right upward, F for Diagonally 
right downward, G for Diagonally left downward, H for Diagonally left upward. 
Command B is used for a move without leaving any mark, and N for a move to 
starting position after finish. 

CIRCLES AND ELLIPSES 

In BASIC, there is a built-in command that will draw circles, part of a 
circle or ellipse. In medium resolution graphics it has the following format:- 

CIRCLE (X,Y), R , C , S , E , A 

It will draw a circle of radius R with center at (X, Y) in color C (selected 
from the palette previously chosen in the COLOR statement), S is start and E is 
the end arc positions and A is the aspect ratio (height/width). 
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in Draw statement. 
_move to starting 


EXERCISE 

14.01 Complete the following statements: 

^ location which is the intersection of a row and a column on a 

screen is called 

') In high resolution the screen is divided into a matrix of_pixels. 

iii) In LINE statement line starts from __ when initial 

coordinate are missing. 

iv) U 50 means___in Draw statement. 

v) In DRAW command the prefix command move to starting 

position after finish. 

14.02 Tick (✓) the following statements either True or False. 

i) In medium resolution the screen is divided into a matrix 

of 640 x 200 pixels True/False 

ii) In medium resolution graphic mode the color code 

20 corresponds to the same color as for code 4. True/False 

iii) COLOR will not function in High resolution graphic mode. True/False 

iv) In Draw statement, the command F 80 move diagonally 

left down ward through 80 pixel. True/False 

v) The circle statement can also be used to draw an ellipse True/False 

14.03 Encircle one choice A, B, C or D in each case. 

i) The statement PSET (50, 150) will draw a point on the screen at the:- 

(A) Left Top (B) Right Top (C) Left Bottom (D) Centre 

ii) The color of code 2 belonging to palette 1 is:- 

(A) Cyan- (B) White (C) Magenta (D) Red 

iii) In Draw statement B is used for:- 

(A) Back movement (B) Blank movement 

(C) Vertical movement (D) Diagonal movement 

iv) Number of circles drawn on execution by the following statements are:- 

20 FOR E R = « T° 1, 2 ° r STEP 20 
30 CIRCLE (150,100), R 

40 END _ 

(A) ! (B) 4 (C) 5 (D) None 

^ tv»#» variable that enables to draw ellipse in CIRCLE statement is the:- 

V) (A) Fourth (B) Fifth (C) Sixth (D) Seventh 


True/False 

True/False 
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14.04 


14.05 

14.06 

14.07 

14.08 

14.09 

14.10 

a ) 


b) 

14.11 

14.12 

14.13 

14.14 

14.15 

14.16 

14.17 

14.18 


Match the items given in Column I with those in Column II 


= 

Column I 


Col urn nil 


i) 

PSET 

a) 

” (50, 120h30y2„,2 

_J 
-1 

ii) No line 

b) 

E __ 


iii) 

CIRCLE 

c) 

N _ 

— 

iv) 

Diagonal line 

d) 

(100,50) _ 


v) 

Vertical Ellipse 

e) 

(50, 100),30_ 


1 

0 

B 

- 


What is meant by pixel and resolution? 


Describe the diiferent modes to display graphic on the screen. 

What do you mean by background color and palettes? 

What is the purpose and syntax of the PSET statement? Give examples. 
What is the purpose and syntax of the line statement? Give examples. 


Predict the output of the following 

10 CLS 

20 SCREEN 1,0 

30 COLOR 0, 1 

40 LINE (20,20)-(45,20), 1 

50 END 

10 CLS 

Write a program to draw 
the pattern shown in 

Figure (a) and (b). ( 


20 

SCREEN 2 

30 

LINE 

(20, 20)-(100, 20),1 

40 

LINE 

- (100, 100),1 

50 

LINE 

- (20,100),1 

60 

LINE 

- (20, 20),1 

70 

END 




What is the purpose and syntax of Draw statement? Which commands in 
DRAW statement are used for diagonal movement? 


What is the purpose of CIRCLE statement? What is its syntax? 

What is the syntax when only a part of a circle is to be drawn? How can 
CIRCLE statement is used to generate an ellipse? 

Write a program in high resolution graphics to draw the word EXIT in 
large block letters on the screen. 

RUN the program 14.14 after changing the line number 50 by CIRCLE 
( 150 , 100), 50,2,0,1 and describe the output. • } 

Try this instruction in the program 14.14 in line # 50 by using CIRCLE 
(150, 100), 50,2,1.0.5, What does it do? 

Write a program to produce five concentric circles of different radii. 
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Word processing 



Word processing refers to the use of a computer program to prepare and 
print documents. Through this software, a user enters the text with the help of 
input devices, views it on the monitor, changes it as necessary, saves the 
document on disk, and gets a hard copy of it from the printer. 

Other useful functions of word processing software are setting of margins, 
line spacing, automatically wrapping the text around the margins inserting, 
deleting, and searching the document for a particular sequence of characters, 
underline, boldface or italicized material. An important operation with word 
processing software is the ability to electrically “cut” or “copy” a block of 
material from a document and “paste” it any number of times, somewhere else 
either in the same or some other document. For Labs, on MS Word, consult 
Computer Lab. Journal for SSC. Computer Science by Prof. M. Tahir Hassan. 

15.1 WORD PROCESSING PACKAGES 

Software packages like Word Perfect, Word Star, and MS Word are all 
examples of Word Processing packages for personal computers. The four main 
operations of a word processing package are:- 

i. Defining the form of the document, 

ii. Entering a document from a keyboard, 

iii. Editing (modifying) the document, and 

iv. Printing the document. 

15.2 MICROSOFT WORD 

Microsoft Words provides facilities like book marks, auto text, auto table, 
links, pictures, symbols, video clips, header and footer, footnotes, fonts, borders, 
shading, columns, spell checker, grammar checker, auto correct, thesaurus etc. Its 
auto recover feature automatically saves your workwafter a pre-defined amount of 
time. In Word 2000 you may also create backup copies of all your documents. 
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LOADING MS WORD 

As you will learn to use computer, you will find different ways to load MS 
Word such as using My computer windows Explorer oi thiough Start menu 
commands such as Programs, Documents etc. However in the beginning it is 
better to load Microsoft Word using Programs command as shown in Figure 15.1. 
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Figure 15.1 Windows Interface with Start menu open and ready to run highlighted MS Word. 


Perform the following steps to load Microsoft Word. 


Point to the start butte n 3ftStart| on the taskbar and then click the left 


mouse button once. The start menu appears as a pop-up menu. 

> Point to the programs command using the mouse. Cascading menu 
displaying the list of programs appears. 

> Move the mouse pointer hori mtally to the right until it highlights an 
option in the programs menu. 

> Point to the Microsoft word in the programs menu and then click the left 
mouse button once to execute the command. After a few seconds a blank 
Microsoft Word Window may appear as shown in Figure 15.2. 
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Control Icon 


Formatting Toolbar 


Standard Toolbar 


Vertical scroll Bar 


Ruler 


Horizontal Scroll Bar 


249 


Figure 15.2 Initial Microsoft Word screen with no text in the document as you open it. 

COMPONENTS OF MICROSOFT WORD 

Edit Insert Fermat loots Table Window Help 

aa“"I v pi- r * 

1/ u ;■= */aS]:i-U= b 5* 

'A , :/ , 4 


mal + Lucid - Anal 




Afll*l 


TvDd a Quasliofi fo» r elp * X 


(Yellow)! 


* ■- Hknght 


\ / _I 

®*-A. ta a i a at *■’ ■ ■ a a ». 

'Av ri ~~ «« kc ■» «.«. ■ a_ 

- ---- Microsoft Word screen with its various components being indicated. 

_ „ r , w the various components on its window shown in Figure 15.3 
icrosoft Word ^ Standard Toolbar, Formatting toolbar, Rulers, Scroll 

ich as Title bar, you can add more tools from the View drop down menu. 

irs and the Status bar. Youw 
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TITLE BAR 




I ~ l te t ' ^ 1 ■,, / t,\ rnnfrol Icon, Document’s name and 

Figure 15.4 Title Bar having (/> 01,1 l .f) nose buttons 

8 (on the right) Minimize, Restore and Close buttons. 

_ • j iiav/incj Control Icon on its left. Next to 

It is the uppermost bar o a w in ow docunient the right on the title bar 

control icon is the name o t e prog c| button marked x is used to 

are Minimize, Restore and Close buttons, e-iose u 

close the window in a single click on the X. 

MENU BAR 

He Ed* View Inseit Format loots Tabte Window Help 

Figure 15.5 Menu bar with various command of MS Word 

MS Word commands are grouped together on the second band on the 
window called Menu Bar as shown in the figure 15.3. Word has nine items on the 
Menu bar. These are File, Edit, View, Insert, Format, Tools, Table, Window 
and Help. To display, a command, click once on Menu bar option or press 
alternately Alt and the underlined letter in the menu command. For example to 
display the File drop down menu list, press Alt and then F. File drop down menu 
appears that contains further items to be selected. If you do not want to select any 
command, then move the pointer in a blank area and click once. 

The option is not currently available if it appears 'graved out’ within a drop down 
menu. A command followed by three full stops in a drop down menu list shows that on 
selection, a dialog box will be displayed for further options. 

TOOL BARS 

Assuming that you have not yet customized you word screen, you will see 
the Standard and Formatting toolbars appear below the Menu bar in the form of 
buttons. You are not required to memorize the function and button names. You 
simply point at any toolbar button and pause until a tool tip label appears with the 
button’s name. 

The Standard toolbar contains various tools as shown in Figure 15.6. 
These tools provide access to file management and editing commands. 

i □ & B , # & T i i sr*• - .4 EB □ □ n . P, gj u im * Q - 

Figure 15.6 Standard Toolbar 

The Formatting toolbar contains various tools as shown in Figure 15.7. 
These tools are used to format character, fonts and text 


i a Normal 


* Time? New Pemen - 12 * 


’ 12 * B 7 U =§ g =., = 

Figure 15.7 Formatting Tool Bar 
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HE RULER 


F 'BUre 15.8 The R«| er 

L e 15.8 and Vertical a . 1)1Kdts the ru,er bars, Horizontal ruler shown in 

IIm Both these rulers n ° l shown ^ are at the left of window’s working 

area. Both these rulers arc calibrated in inches. 

I THE HORIZOTAL SCROLL BAR 

Figure 15.9 The Horizontal Scroll Bar 

There are two Scroll bars used to move a document vertically and 
horizontally. The V ertical bar is on the right while the other Horizontal Scroll 
bar shown in Figure 15.9 is under the window’s working area. 

STATUS BAR 


Page- 1 


Sec 1 


l/l 


At 0.3" In l col l 


r't. . fr" 


Qjf 


Figure 15.10 The Status Bar 

Status bar is located at the bottom of the application window and above 
the taskbar. It displays the status or mode and other helpful information. 

15.3 ENTERING TEXT INTO A WORD DOCUMENT 

Microsoft Word normally functions in Insert mode but it can also 
function in Overtype mode. 


■3 




/> 


INSERT MODE 

In insert mode, text is inserted into the document at the insertion point. 
This is the default mode. When you type any character it appears at the insertion 
point while the existing text on the right moves forward to make room for the new 
text. Perform the following steps to insert text in your document:- 

> Position the insertion point where you want to insert the new text. 

> Start typing, the existing text will move to the right. 

OVERTYPE MODE 

In overtype mode, text overwrites the existing text from the insertion 
point. Perform the following steps to overwrite the existing text:- 

> Position the insertion point where you want to type the new text. 

> Press the Insert key for overtype mode. The [OVR] indicator on the 
status bar will be highlighted. 

> Start typing; the new text will begin to overwrite on the existing text at 
the insertion point. 
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15.4 EDITING A DOCUMENT 

_ . , • auctions in the contents of your document. 

Editing is a process making alterations n 

Some features of editing are:- 

INSERT: It is adding text in a document by placing 

position and start typing. The existing characters will be pushed forward. 

DELETE AND UNDELETE: Deleting is removing text using e ete or 
Backspace keys. The unde ate (Undo) command allows you to the 

text you have deleted earli r before closing the ocumen 

FIND AND REPLACE: The find and search command aU °" s y0 “ t0 ™ “ y 
word, phrase, or number that exists in your d ° cume "‘. P 

command allows you to automatically replace it with something else. 

CUT/COPY AND PASTE: Select (highlight) the portion of the text you want to 
remove or copy. Then use cut command to remove the selected item from 
the text or use copy command to copy the selected items wot ou removing 
it You can now paste it any number of times and anywhere in the same 
document or any other document. You can use clipboard especially when 
the number of items are more than one. Once on the clipboard, these can be 


pasted later on when desired. 

SPELL CHECKER, GRAMMAR CHECKER AND THESAURUS: Spell 
checker tool checks the spelling, list correctly spelled words and provides 
auto correct facility to replace the typed word by the one with correct 
spelling. It also flags poor grammar, incomplete or too long sentences. If 
you are stuck for the right word, call up on screen thesaurus which will 
present you with the appropriate word or alternative words. 


15.5 SAVING A DOCUMENT 

When you create or edit a document, it exits only in the computer’s RAM. 
To store the work, you must save it on a floppy, hard disk or CD. Word allows 
you to save your work onto the disk at any time. It is better that you save your 
work periodically. Because you could lose all the work you did since you las: 
saved if something happens to the computer’s power supply. 

You can save a document on a disk either by save button on the standard 
toolbar or using save command from the File drop down menu. A dialog box 
appears with a suggested filename. You can either accept the suggested filename 
or type a new name. In windows you can use upto 255 characters including spaces 
in a filename. However the following characters are not allowed in a filename. 

\ / : * ? “ < > | 
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^lOMA I K ALLY SAVING THE DOCUMENTS 

l*y ^biull, WokI automatically saves your documents 
minutes, lo access this leature, choose Tools and then Options .. 
flI1 d select the save tab ui the dialog box. 


after every ten 
from Menu bar 


EXITING 

When you finished your work, then save it before you exit. Otherwise 
Word asks you whether to save the changes. You can exit from the program either 
usin£ the close button |-Xl| or hxit command from File drop down menu list. 


15.6 FORMATTING DOCUMENTS 

Document formatting is a process of improving the over all appearance of 
a document. A formatted document can communicate a message more effectively 
than by an unformatted document. All Word Processing programs have a number 
of features that make it easy to format your document. This includes setting of 
margins and indents, fonts, column, headers and footers, borders shading, etc. 
Word processing programs come with default settings. Default settings are the 
setting automatically used by a program unless the user change them. 

MS WORD’S DEFAULT SETTINGS 

MS Word’s default settings and Word’s most commonly used character 
and paragraph formatting commands allow you to produce professional-looking 
resumes, letters, and reports with minimal effort. 


Table 15.1 Setting for Normal Template 


Option 

Setting 

Paper Size 

8.5 inches wide, 11 inches height 

Top and Bottom Margin 

1 inch 

Left and Right Margin 

1.25 inch 

Page Numbering 

None 

Line spacing 

Single space 

Font (Type face) 

Times New Roman 

Font Size 

10 points 

Tabs 

After every 0.5 inches 

Justification 

Left justified with a ragged right marain 


When you first load word or click the New button Q on the standard 
toolbar or click New on File Menu, a new document appears based upon Word’s 
normal template. This template provides a set of basic setting listed in Table 15 1 

SELECTING TEXT 

You can make formatting changes in a document any time before or after 
saving. First select the desired text and then make the change using appropriate 
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command. A selection may include characters, words, lines paragraph or even the 
entire document. Selection can be made either using a mouse as described in 
Table 15.2 or by keyboard short cuts. Selected text always appears highlighted m 
reverse (i.e. white text on black background). To remove the highlighting from 
the selected text after you finish formatting, press any arrow key or click 
anywhere in the document. 

BLOCKING TEXT 

MS Word can be used to select a block of text. This refers to blocking the 
text. Moving, clicking and dragging the mouse allow blocking ot the text. MS 
Word provides an invisible column in the extreme left margin ot the document 
window called the selection bar. When the mouse pointer is moved into this area, 
the pointer changes from I-beam to a right-pointing arrow . The selection bar 
also provides shortcut method for selecting a block of text using the mouse. Some 
of the methods of blocking text have been given in the Table 15.2. 


Table 15.2 Selecting Text Using Mouse 


Selected Matter 

Action to be taken 

Single character 

Position the I-beam pointer to the left of the character that 
is to be selected. Press down and hold the left mouse 
button as you drag the mouse pointer to the right. 

Single Word 

Position the I-beam pointer on the word and double click | 
the left mouse button. 

Single sentence 

Hold down [CTRL] and click once with the I-beam pointer 
positioned on any word in the sentence. 

Block of text 

Move the insertion point to the beginning of the block of 
text and then position the I-beam pointer at the end of the 
block. Hold down SHIFT and Click once. 

Single line 

Move the mouse pointer into the selection bar, beside the 
line to be selected. Wait until the pointer changes to a 
right-pointing arrow and then click once. 

1 

Single paragraph 

Move the mouse pointer into the selection bar, beside the 
paragraph to be selected. Wait until the pointer changes to 
a right-pointing arrow and then double click. You can also 
triple click with the I-beam mouse pointer positioned 
inside a paragraph. 

i Entire Document 

! 

Move the mouse pointer into the selection bar. Wait until 
the pointer changes to right pointing arrow and then hold 
i-nJCTRL] and click once. You can also triple-click with 
the I-beam mouse pointer position in the selection bar. 
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pELETING BLOCKS OF TEXT 

You have already learned . 

Back Space and Delete keys n r „,! , ,ex ' onc characlcr at a " mc usm « thc 

after making selection of ti ever arger blocks of text can easily be deleted 

after making selection of the words, lines, paragraphs, or the ent.re document. 

document. following steps to practice deleting and replacing text in a 

1. Type the following document in New File. 

Computer ethics ^ 

The Information age and the age of Humanity 

USC C0m puters, information systems and 
nrivar' mu ^ ,cat *on system has created major concern on the invasion 
y 0 in j v »duals as well as of government and business 
t , lza ion, w ich lead to crimes and frauds. Computer have made data 
o easier to o tain and easier to store. The increased ease of obtaining 
a a tempts organizations to collect and store more date then necessary. 

I he control to access data becomes less when it becomes part of a huge 
database and its security becomes a problem. 

If users (individuals as well as commercial and government agencies) do 
not use computer data in a responsible manner and if they use information 
stored in the computers without the regard of others, then more laws will 
I be passed to restrict the use of computers and computer data Such 
restrictions can be very detrimental to the free flow of information 
Education is a means of changing people’s attitude towards security 
People must come to understand that unauthorized intrusion, however 
innocent it may seem, is a crime. They should realize their responsibility 
for computer security. It is important for our society to educate people at 
an early age about ethical issues related to the use of computers in order 
to protect the free flow of information that we currently enjoy 

1 Ethics is concerned with the standards of moral conduct. Peonle 
who are unethical do not necessarily break the law. But they are 
! engaged in activities that are damaging to others and to society at 
large. Computer offer us a wide range of exciting and innovative 
I applications that can improve our lives. At the same time they also 
introduce ethical issues that have not been dealt with before As^ 
society, we have to decide if we will use this new tool for th* 

, betterment of mankind or for destructive purposes. e 
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2. To save the document, CLICK: File menu, and select Save As... option. 
Type the filename and then Click save button or save the document in the 
suggested filename “Computer ethics” as shown above. 



<•31 Document! Microsoft 
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The widespread use of computers, information systems and telecommunication system has 
created major concern on the invasion privacy of individuals as well as o ^ 0 ^ eiIirnen . ^ 
business organization, which lead to crimes and frauds Computet liave mat c 1 a,a jo i ^ asier ^ 
obtain and easier to store The increased ease of obtaining data tempts organization, to co ec an 
store more date then necessary The c ontrol to access data becomes less when it becomes part of a 
huge database and its security becomes a problem 

If users (individuals as well as commercial and government agencies) do not use computer data in 
a responsible manner and if they use information stored in the computers without the regard of 
others, then more laws will be passed to restrict the use of computers and computer data Such 
restrictions can be very detrimental to the free Dow of information Education is a means cf 
changing people's attitude towards secunty People must come to understand that unauthorized 
intrusion, however innocent it may seem, is a crime fhey should realize theu responsibility to. 
computer security. It is important for our society to educate people at an early age about ethicai 
issues related to the use of computers in order to protect the free flow of information that we 
currently enjoy 

Ethics is concerned with the standards of moral conduct. People who are unethical do not 
necessarily break the law But they are engaged in activities that are damaging to others 
and to society at large Computer offer us a wide range of exciting and innovative 
applications that can improve our lives At the same time they also introduce ethical 
issues that have not been dealt with before As a society, we have to decide if we will use 

laA! 


Figure 15.11 


3. 

4. 

5. 

6 . 

7. 


To select sub-title “The information age and the age of Humanity”, move 
mouse pointer ^ towards left border of the sub-title until it changes to 
right mouse pointer $ CLICK: left mouse button to select the entire line. 



To remove this phrase PRESS: DELETE. 


Move the I-beam pointer to the word “ ethics ” on the title. Select it by 


double clicking the left mouse button. 

Type the word “Security”. The word “ethics” will be deleted 
automatically. The word “Security” will appear. 

To undo this last editing change, CLICK: Undo button m in the 
standard toolbar. The word ethics reappears. 


Let us capitalize the word “Computer ethics”. 
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2 CHmtrr 11 “ C °mputer ethics”. 

SFT ppT tt ^ an ^ e case * n the Format Menu drop-down list of options. 

Th ^ i « UpPer CaSe and PRESS: <enter> «-> key or CLICK OK 
e title “Computer ethics” will change.into “COMPUTER ETHICS”, 
ou cap also use shift and F3 keys to toggle the selected text between 
uppercase, lowercase, and initial ctmel 


3. 


■ -- auui ana Keys t 

uppercase, lowercase, and initial caps). 

CLICK. Close button [ Jfi] to close window without saving the changes. 

&5.7 TEXT FORMATTING 

hanging in the appearance of text in a document is referred as text 
formatting. There are four different levels of text formatting. 

haracter formatting 

Selection of typeface, font sizes and styles for text is called character 
mg. The most rnmmrm emphasize text is to apply bold face, italic 


formatting. The most common way to e 
! underline character-formatting styles. 

PARAGRAPH FORMATTING 

A paragraph varies in length from a single line to a full page. Paragraph 
formatting includes text alignment; line spacing, indenting, tab settings, 
numbering and borders etc. 

SECTION FORMATTING 

[ Section formatting specifies page numbers, headers and footers for 
different sections or chapters of a document. 

DOCUMENT FORMATTING 

Document formatting specifies the 
| overall page layout for printing. It includes 
choosing the paper size page orientation and 
margins. 


15.8 CHARACTER FORMATTING 

Improving the appearance of text is 
called as character formatting. It involves 
selecting typeface, font sizes and attributes 
for text. Character formatting commands can 
be accessed either through the font dialog 
box shown in Figure 15.12 on the formatting 
toolbar, or by using shortcut keyboard 



d 

■ J "' r * J*M:*a* 

I ftfomatlr r] 







Figure 15.12 Font dialog Box 
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r t;^’s-rsiT::^z - r : 

mouse and keyboard methods for choosing character formatting commands. 

Table 15.4 Character formatting summary 
Tool bar button Key Board Shortcut Description 


□ 

I 

XI 


Times New Roman •* 


10 * 


Ctrl + b 
Ctrl + i 
Ctrl + u ' 

Ctrl + Shift + d 
Ctrl + Shift + w 

Ctrl + Shift + f 
Ctrl + Shift + p 


Bolds the selection 
Italicizes the selection 
T Inderline the selection 
Qgybie under line 
Underline only the word 
Highlighting the selection of:- 

drop-down list of font or type face. 

drop-down list of font size. 
Capitalizes the selection. 

Make small caps. 

Changes the case of the selection. 
Makes a subscript style. 

Makes a superscript style. 

Remove all character formatting. 


Ctrl + Shift + a 
Ctrl + Shift + k 
Ctrl + F3 
Ctrl + = 

Ctrl + Shift + = 

Ctrl + space bar 

Editing and Formatting the document “Computer Ethics” 

You can edit and format the document in Word Processing software as 
you type or after you have selected text. Perform the following steps to apply 
boldface, italic, and underline the document saved as “computer ethics . 

1 Retrieve the “Computer Ethics” document from your drive. 

CHOOSE: Computer ethics from the File pull-down menu list. 

2. Move the mouse pointer and click the left mouse button once any where in 
the second paragraph “If users... enjoy” for the cursor to appear. Move the 
mouse pointer into selection bar on the left until it changes into right 
mouse pointer. Double Click the left mouse button, paragraph is selected. 
PRESS Ctrl + X to the cut the selected paragraph. 

3. Move the pointer and click the left mouse button once at the bottom of the 
document. PRESS Ctrl + V to paste the removed paragraph at the bottom- 
To bold the title, select it. To select the title, position the mouse pointer m 
the selection bar to the left of the line and click the left mouse button once 
CLICK: Bold button Q 

To see the change you have made, CLICK anywhere in the text. 


4. 


Scanned by CamScanner 


5. To make the sub-title bold, italic and to underline it, select the sub-title. 
CLICK: Bold button 
CLICK: Italic I 
CLICK: Underlie button U 

Perform the following formatting changes in the first paragraph using 
keyboard shortcuts. 

text to be formatted formatting to apply 

Computers, information ...Telecommunication system bold 
privacy italic and bold 

crimes and frauds italic 

when it becomes part ot.becomes a problem. underline 

15.9 TYPEFACES, FONTS, AND POINT SIZES 

Font refers to the physical characteristics of a typed character. These 
characteristics include its typeface, point size, style, pitch and spacing. 

Typeface: Refers to the design of the characters such as PAKISTAN is an Islamic 
Country. There are two general categories of fonts: 

> Mono space fonts in which each character takes up exactly the same 
space. 

> Proportional fonts in which each character has a slightly different 
width like the letter I and M. 

Style: It includes italicising and bold facing. Softwares vary in the number 
of fonts that can be used. Windows provides easy access to several popular 
Jypefaces. 

Perform the following steps to change some of the fonts and point size in 
the computer ethics document. 

1. SELECT: The main title “Computer ethics” 

2. CLICK: Down arrow beside the font drop down list Times New Roman V 
Scroll through the font choices by clicking up and down arrow on the 
scroll bar of drop down list. And SELECT: DexGothicD 

3. CLICK: Down arrow beside the font size drop-down list 12 * 

4. SELECT:22 point font size. 

5. SELECT: Sub-title. (Second line the document). 

6. CLICK: Down arrow beside the font size and SELECT: 14 on it. 

7. PRESS: (HOME) or click any where in the text to remove highlighting 

8. CLICK: Columns icon on the Standard toolbar and highlight two columns. 
Your document should look as in figure 15.13 
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When you close the document, a dialog box appears asking you to save changes 
you have made in the document, Click YES to save the changes in the document. 

b .. .1 OHe* -TO -- Q U 


Ffc £<* lns*rt Formal look Tflbk >*fndow t*dp 

i <! •-& 0 □ C 3 SI ft S * ,30% * 0 - 

-i’ Norm* ♦ Just* * Ttnti New. Roman * 12 * B / H SB: ^ ^ j^J S * = : = ^ ^ **" 


COMPUTER ETHICS 

The Information age and the age of Humanity 

The widespread use of computers, 
information systems and telecommunication 
system has created major concern on the invasion 
privacy of individuals as well as of government and 
business organization, which lead to crimes and 
frauds. Computer have made data both easier to 
obtain and easier to store, The increased ease of 
obtaining data tempts organizations to collect and 
store more date then necessary. The control to access 
data becomes less when it beco mes part of a_huge 
Haiahase and its security becomes a prob lem 

Lf users (individuals as well as commercial 
and government agencies) do not use computer data 
in a responsible manner and if they use information 
stored in the computers without the regard of others, 
then more laws will be passed to restrict the use of 
computers and computer data. Such restrictions can 
be very detrimental to the free flow of information. 


I- 


RFC TRK EXT OVR 


Jfr.—I ll jfl $3 || g|3Q IS-Hook* Word l lgpocumtatl 


Education is a means of changing people s 
attitude towards security. People must come to 
understand that unauthorized intrusion, however 
innocent it may seem, is a crime. They should 
roQii-xo thpir resDonsibility for computer security, 



; lTTTpIVr 

I early ags 

COTTWllt 

iruOi ivn 


Ethics is concerned with the standards of 
moral conduct. People who are unethical do not 
necessarily break the law. But they are engaged in 
activities that are damaging to others and to society 
at large. Computer offer us a wide range of exciting 
and innovative applications that can improve our 
lives. At the same time they also introduce ethical 
issues that have not been dealt with before. As a 
society, we have to decide if we will use this new 
tool for the betterment of mankind or for destructive 
purposes. 


[4 i=si*" 


Figure. 15.13 Formatted document “Computer Ethics” 


PARAGRAPH FORMATTING 

Paragraph formatting involves 
changing indentation, alignment, line 
spacing and tab settings for a paragraph. 
All these features allow you to enhance 
the appearance of your document. 
Paragraph formatting commands are 
accessible using mouse or keyboard 
shortcut combinations. For entering 
specific measurements and accessing the 
features of paragraph formatting option, 
select the paragraph command from the 
format option on the menu bar. The 
paragraph dialogs box is displayed. 



Indentation 


Spacino-———- 

Before: jopt LiQtupodng: A 

After: [otf 3 |Sngle \ 

T Don> odd spate between paragraphs of the same style 


Figure 15.14 Paragraph formatting dialog box 
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PARAGRAPH formatting symbols 

MS Word stores formatting information in the Paragraph Symbol El. To 
apply paragraph formatting commands, position the insertion point any where in 
the paragraph and then issue the desire command. To display the paragraph marks 
and all other symbols, click the show/hide button El on the formatting toolbar. In 
the paragraph, word shows spaces as dots, tabs as right arrows —> and paragraph 
mark showing the location where the enter key is depressed. 

To remove the paragraph marks click the show/hide button El a second 
time on the formatting toolbar. However, there are nonprinting symbols and will 
not appear on the printed page. 

FORMATTING CHARACTERISTICS 

Word has the ability to display help bubble showing the formatting 
characteristics of the text. To display the help bubble VP dick it on the toolbar or 

on the Help drop-down list. Position the help button Hi on the desired text area. 
A side-window will appear on the screen revealing the formatting information. 

5.10 INDENTING PARAGRAPH 

Indenting a paragraph means shifting the body of text within the normal 
page margin. When you indent a paragraph, you temporarily change the position 
of text relative to the left and right margins. You can indent a paragraph on the 
left side only, on the right side only or on both sides. 

Indentation is determine by the tab setting on the Ruler if you use increase 

indent * or decrease indent M . Each time you indent a paragraph, the text 
moves to the next tab stop. If the tab positions have not been modified, word 
assumes the default 0.5-inch settings. To create larger indentations, you can set 
larger gaps between tabs or select the indent, command multiple times. 


Left Indent 

Figure 15.15 showing the position of various indents on the ruler 
FIRST LINE INDENT MARKER 

This indent marker sets the first line of a paragraph on the left margin It 
avoids the use of tab key at the beginning of every new paragraph. 
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LEFT INDENT MARKER naiaB raph from the left margin. 

The left indent marker moves the entire pai fc P 

RIGHT INDENT MARKER naragraph from the right margin. 

The right indent marker moves the entire p g 

CHANGING PARAGRAPH ALIGNMENT ^ the ^ ^ ^ ^ 

Aligning text to the left, rig t or a ^ aligne d with the margins of a 
outlook ot your document. The way ow des four different types of 

document is called justification. Word p 
justification or alignment. 

Toolbar Description 

B Left justification Aligns text at the left margin. 

■ Centre justification Centres the line or paragraph between the margins. 

B Right justification Aligns text at the right margin. 

■ Full justification spreads the text entry between the left and right 

margins by automatically spacing the words in a line. 

CHANGING LINE SPACING 

An important paragraph formatting feature is line spacing that allows you 
to change the spacing between the lines of a paragraph or the document. You can 
specify various line spacing options from the paragraph dialog box using the 
format on the Menu Bar. However the keyboard short cuts listed below provide 
the quickest way of selecting line spacing in a paragraph. 1 View j Insert Format Ip( 

Short Cut Description E Normal 

CTRL + 1 Single space in the selected paragraph . web Layout 

CTRL + 2 Double space in the selected paragraph • [ID] Print Layout 

CTRL+ 5 1.5 line in the selected paragraph H outline 

15.11 PAGE/PRINT LAYOUT T “ kP * r " 

MS Word provides three/four primary views for ^ - -- 

working with documents; Normal, Web layout, Print layout ~ ue ’ - U 

and Outline. You can select your desired view for your 

document from View pull-down menu on the Menu bar or ^ ~ eader and F °° ter 

by clicking the desired View button on left of the horizontal — 

scroll bar shown in Figure 15.18. Your selection for view ^ M ' rklJP 

depends upon the type of work that you perform. Page/print a F - IScreen 

layout view displays a document in almost full preview -°°~ -r-~ 

mode (WYSIWYG i.e., What You See Is What You Get). Fi 8 ure - 
Character, paragraph, and document formatting options are pul 1 -down m 


Task Pane 

loolbars * 

Ruler 

© Document Map 
Q Header and Footer 

Footnotes 

^ Markup 
□ Full Screen 

Zoom,.. __ 

Figure. 15.18 View 

pull-down menu 
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all displayed along with headers, footers, and column. The document displayed on 
screen is what it appear to be on real pages. Table 15.6 gives the descriptions of 
various views on View drop down menu list. 

Table 15.6 Describing various views on View menu list 
Menu Command View button Deseription 

Normal in ah_ _____ . _ *_ onrl fnrmat 


Web layout 
Page/Print layout 


Outline 


Allows you to type, edit and format 
documents, but does not display additional 
information such as header and footers. 
Displays the document as it would appear if 
published on the web. 

Allows you to display multiple column, 
footnotes, header and footers in the document. 
You can also view graphics in this format. 
Allows you to view and edit the documents 
structure. 


There are two more options for View. These are full screen and zoom. 

Full Screen: In Full Screen mode, you can type, edit and format a document 
without Menu bar, tool bars and Ruler. To return to the regular word workspace 
from full screen mode, click the Full Screen button once or press [Esc]. 

Zoom: It is used enlarge or reduce the view of a page on - screen. To modify 
Word’s zoom settings you choose the vi ew, and then zoo m command on the drop - 
down menu list or select the zoom control box 100 % w on the standard toolbar. 


Specifying Page Layout 

Page layout of a 
document is affected by 
many factors including 
margins, paper size and print 
orientation. The control of 
these factors through page 
Setup dialog box is accessed 
from file menu. The page 
letup dialog box provides 
four tabs: Margins, Papal 
size. Paper source and 
Layout. Figure 15.19 shows 
the Page Set-up dialog box. 
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PREVIEWING THE DOCUMENT 

Before you pass a document for printing, it is better to look at the 
document how it would appear when printed. Word provides the facility to 
preview document in full-page display before sending them to the printer. To 
access word’s Print Preview mode, you can select Print Preview option from the 
File Menu on the Menu bar or click the Print Preview button Qi on the standard 
toolbar. The Print Preview screen appears as shown in Figure 15.20. 

^jnj *j| 


i^j Document2 (Preview) - Microsoft Word 


file Edit View Insert Format Tools Table Window Help 

# (§1 □ I 


Type o question for help 


30% 


(D ' flose 


0 

I 


T5 

l Multiple Pages 




i l t 2 i 3 i 4 


m g|Bj3 < I 
Page 2 


Sec 1 


2/2 


At 1“ 


In 1 Col 1 


REC TRK EXT OVR 


gat 



Figure 15.20 Print Preview screen displaying two pages preview using multiple pages 

Some of the features of Print Preview include the following:- 

> View one or multiple pages at a time. 

> Select Zoom mode to view your document or Edit mode to modify 
and format your document without leaving Print Preview. 

> Shrink to Fit mode to fit a document into a single page. 


15.12 PRINTING THE DOCUMENT 

Open the document you want to print. If you are satisfied with your 
document after viewing it in page layout, and Print Preview, then you can send 
the document to the printer attached with your computer. The quickest and the 
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fastest method for printing a single copy of every page in a document is to click 

t he print button # on standard toolbar. If you want to print specific pages only 
or if you want multiple copies of a document, you must choose the print 
command from the drop-down list of File Menu and make your selections in t e 
print dialog box shown in Figure 15.21. 


Printer- 

Name: | ^ HP DeskJet 6IOC 

Status: Idle 

Type: HP DeskJet 6IOC 

Where: LPT1: 

Comment: 

Page range- 

All 

r Current page Selection 

I C Pages: 


Enter page numbers and/or page ranges | 

separated by commas. For example, 1,3,5-12 , 

Print what: J Document 3 ' 

Print: |aII pages in range Zi 


! Properties 

Fin d Printer.■■ | 

P Print to file 
P Manual duplex 


Copies 

Number of copies. 


[✓ Collate 


i Pages per sheet: 11 page 

S Scale to paper size: No Scaling 


Options... j __ ~ ~ _| 

- F “ 15 2 , p ri ' nt d j a |„g box withTarious buttons and options 

Make the appropriate setting such as:- 

PAGE RANGE AREA niriC AIl 

> To print the entire document CLICK. . 

> To print the current page (the page on which cursor is positioned) 

CLICK: current. 

V CLICK* pagef^nteMhe numbers of pages selected) 

CO > E EntMte number of copies of each page(s) required using the spinner 

butt0n ' 1 W nr deselect the collate option, the way in which pages are 

> You can collate m 

printed out. 
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Perform the following steps to print a document: 

1 • To print the “Computer Ethics” document. 

SELECT: print command from File menu list. 

2. Print dialog box appear with option All Pages in range and number 
of pages as 1 in copies area. 

CLICK: OK 


Printer starts printing until you get printed page with the document 
Computer Ethics. Close the document. If an error occurs, a message is displayed 
like a port conflict, the printer is out of paper etc. If you are printing through serial 
port, you will see a printer out of Paper message when any one of the following 
thing happens. 


The printer is out of paper. 

The printer is offline 
The printer is switched off. 

The power cable to the printer is disconnected. 


SUMMARY 

Word processing refers to the use of a computer program to prepare and 
print documents. 

MICROSOFT WORD 

MS Words provides facilities to prepare, modify and print documents. 
Some of these are book marks, autotext, autotable, links, pictures, symbols, office 
clipboard, video clips, header and footer, footnotes, fonts, borders, shading, 
columns, spell checker, grammar checker, autocorrect, thesaurus etc. 

COMPONENTS OF MICROSOFT WORD 

> The top most band is called the title bar. 

> Second band is called the Menu bar. 

> Third band is called the standard toolbar. 

> Fourth band is called the formatting toolbar 

> Below the toolbars appears the ruler bar 

> Below and on the nght border of the document are the scroll bars. 

> Status bar is located at Ihe bottom of the application window 
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^ITING A DOCUMENT 

Editing is the process of making alterations in the text. Some features of 
Siting are insert, delete and undelete, find and replace, cut/copy and paste etc. 

SAVING a document 

A document can be saved on a disk in a number of ways such as using 
save button on the standard toolbar or selecting save command from the File drop 
down menu. By default, while working in Word, it automatically saves a 
document after every ten minutes. 

FORMATTING documents 

Document formatting is a process of improving the over all appearance of 
i document. A formatted document can communicate a message more effectively 

SELECTING TEXT AND BLOCKING TEXT 

MS Word can be used to select a block of text. This refers to blocking the 
ext. This can be done either by mouse action or through keyboard short cuts. 

)ELETING BLOCKS OF TEXT 

You have already learned to delete text one character at a time using the 
lack Space and Delete keys. Similarly larger blocks of text can also be deleted 
ifter making selection of the words, lines, paragraphs, or the entire document. 

TEXT FORMATTING 

The changing of the appearance of text in a document is referred to as text 
formatting. There are four different levels of text formatting. 

Character Formatting 

Selection of typeface, font sizes and styles for text is called 
character formatting. 

'aragraph Formatting 

‘aragraph formatting includes text alignment; line spacing, changing indent, tab 
lettings, numbering, positions and fonts of headings and sub-headings etc. 

lection Formatting 

Section formatting specifies page numbers, headers and footers foi 
lifferent sections or chapters of a document. 

document Formatting 

Document formatting specifies the overall page layout for printing It 
deludes choosing the paper size page orientation and margins. 
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Typefaces, Fonts, And Point Sizes . T , 

' ’ ... i of a tvpcd character. These 

Font refers to the physical characteristics ot y\ 

characteristics include its typeface, point size, style, pite i an . p 

Style: Includes t.alicising and bold facing. Softwares vary m the number 

of fonts that can be used. 

Paragraph Formatting Marks , , T 

MS Word stores formatting information in the Paragrap , n a 

paragraph, word shows spaces as dots, tabs as right arrows -> and parag p 
mark showing the location where the enter key is depresse 

Indenting Paragraph text within the normal 

Indenting a paragraph means shifting the bo y 

page margin on the left side only, on the right side only or on both sid . 

Changing formatting feature is line spacing that .Mows you 

to change the spacing between the lines of a paragrap or t e ocu 

PAGE ™ I WoId A provides three primary views for working with documents. 
Normal, Web layout, page/print layout and outline. 

Zoom: Allows enlarging or reducing the view of a page on the screen. 

Specifying Page Layout 

Page layout of a document is affected by many factors including margins, 
paper size and print orientation. MS Word provides the control of these factors 
through page Setup dialog box that is accessed through file menu. 

previewing the document 

Word provides the facility to preview document in full-page display 
before sending them to the printer or to view multiple pages at the same time. 

PRINTING THE DOCUMENT . 

One of the methods for printing a single copy of every page of a fil e lS 

click the print button # on standard toolbar. If you want to print only ^ 
specific pages or if you want multiple copies of a document in a specific or 
then you must choose the print command from the drop-down list of File Menu- 
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EXERCISE 

15.01 Complete the following statements 

i) MS Word is a windows based__ 

ii) Press the_key for over type mode. 

iii) There are_items on the menu bar of MS Word. 

iv) Press control + shift + = to make_style. 

v) Press CTRL + 5 to increase_ in the selected paragraph. 


True/False 


15.02 Tick (^) the following statements either True or False. 

i) In MS Word any characters can be used in a filename. True/Fals 

ii) To select the entire document triple click the document. True/False 

iii) Ctrl+shift+d is used to drop the capitals in the select text. True/False 

iv) In paragraph formatting the word shows spaces as dots. True/False 

v) In case of 10 point font a maximum of 5 lines can be True/False 

typed in an inch. 

15.03 Encircle one choice A, B, C or D in each case. 

i) Second bar on MS Word Window is called:- 

(A) Menu Bar (B) Tool Bar 

(C) Status Bar (D) Formatting tool bar 

ii) Pressing CTRL+V will cause: 

(A) To appear View drop-down list. (B)To past the copied item. 
(C) Full screen view of the Document. (D) To cut the selected item 

iii) Toolbars command is listed on drop-down list of: 

(A) View (B) Insert (C) Format (D) Tools 

iv) By default, word automatically saves your document after every 

(A) 5 minutes (B) 10 minutes (C) 15 minutes (D) 30 minutes 

v) pressing CTRL+SHIFT+A causes:- 

r At To select whole document (B) To highlight the selected Text 
(C) To capitalize the selected text (D) Office Assistant to appear 
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Column 1 

CoJumnll 


Change Case 

a) 

Formatting loolbar 

f ii) Hein 


Insert 

iii) 

Edit 

c) 

Shift +F3 

iv) 

Symbol 

d) 

Standard Toolbar 

v) 

Left justification 

e) 

FI 


0 _ 

Office Clipboard 


15.05. What are the advantages of using a word processing program over a 
typewriter? 

15.06. List the advantages of working MS Windows environment. 

15.07. What are the different levels of formatting a document? 

15.08. Why is it significant to know that the default mode in word is the Insert 
mode? 

15.09. Why is it important to close a document before retrieving another file? 

15.10. What happen if you press [enter] when the insertion point is in the middle 
of a paragraph? 

15.11. How will you delete a character to the left of the insertion point? 

15.12. What is meant by the term Word wrap? 

15.13. What is the difference between the File; Save and File, Save As 
command? 

15.14. How do you select an entire document using the mouse? 

15.15. What are the keyboard shortcut keys for applying bold, italic and under 
lines the text? 


15.16. 

15.17. 

15.18. 

15.19. 

15.20. 

15.21. 

15.22. 

15.23. 

15.24. 


What is the difference between typeface and a font? 

What are the different paragraph alignment options? 

Describe some methods for moving the cursor around a document 

SLSStr v,ews you can access by ci,ckmg butt ° ns « the 

Screen mode? retUr " ‘° W ° rd ’ S aPP ' iCatl ° n Window whe " *>» are in Full 
Name the tabs in Page set-up dialog box 

What are the two methods for changing the margins in a document? 

How do you preview a document before send,™ •«. * , °cument. 

Wh, „ fc ™ ” » «« P" me,? 


Scanned by CamScanner 


answers to exercises 


CHAPTER 1 

1.01 Complete the following statements. 

0 data processing (ii) abacus 


> v ) fourth 


(v) Internet 


(iii) Babbage 

(vi) Universal Product code. 


vn) Assembly (viii) Beginner’s All- purpose Symbolic Instructional code, 
ix) Machine language (x) symbolic Icons 

1.02 Tick (S) the following statements either True or False. 

i) False ii) False iii) True iv) False v) True 

1.03 Encircle one choice A, B, C or D in each case. 

B ii) B iii) D iv) B v) A 

1.04 Match the items given in Column I with those given in Column II 
^ 8 ii) h iii) a iv) b v) j 

vi ) i y ii) c viii) e ix) d x) f 

CHAPTER 2 


2.01 


2.02 

2.03 

2.04 


Complete the following statements 

i) CPU memory unit. ii) Central processing Unit. 


iii) Arithmetic and logic Unit. iv) registered. 

Tick ( ) the following statements either True or False, 
i) False ii) True iii) False iv) True 

Encircle one choice A, B, C or D in each case, 
i) (B) »i) (C) iii) (A) i v ) (D) 

Match the items given in Column I with those in Column II 
i) (c) ") ( d ) "0 (e) iv) (b) v ) (a) 


v) 2 
(v) False 
v) (D) 


CHAPTER 3 

3.01 Complete the following statements 

i) QWERTY - ii) various options hi) mouse 
in voice recognition , v) output 
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• i True or FbIsc# 

3.02 Tick (<0 the following statements v| False 

i) False ii) False iii) True IV ) 

3.03 Encircle one choice A, B, C or D in eac ca • v) (A) 

i) (C) ») ( A ) ( ' hosc in Column II 

3.04 Match the items given in Column w v j ((,) 

i) (e) ii) (c) 

CHAPTER 4 

4.0, Complete the Rowing s— i2 ^ Hard disk (v) 500 

4.02 Tick (^) the following statements either True or False 

_ Fake (in) False ( 1V ) lrUC V 

'> True ( ‘ } . B c or D in each of the Multiple choice 

4.03 Encircle one choice A, B, C 

questions. 

i) (A) CD (B) <“> (O (iV) <A) <V) ( f 

4.04 Match the items given in Column I with those given in Column 

() (c) (ii) (a) (iii) <d) (' v > < e > (V) (b) 

CHAPTER 5 

cm Complete the following statements 

i) raw facts (ii) arranged (iii) >42 (tv) 0011110 (v) 

(vi)American Standard Code for Information Interchange 

5 02 Tick (v) the following statements either True or False. 

i) False (ii) True (iii) False (iv) True (v) False 
, n3 Encircle one choice A, B, C or D in each case. 

i) (A) (ii) (C) (iii) (A) (iv) (C) (v) (B) 

5 04 Match the items given in Column I with those in Column II 

i) (c) (ii) d) (ii') e ) ( iv ) a ) (v) (bl 

5.07 i) 101111 (ii) 10100111 (iii) 0.111 (iv) 10101.101 

5 . 08 i) 45 (ii) 78 (iii) 0-71875 (iv) 5.3125 
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5.09 

i) 53 

(ii) 443 

(iii) 250 

(iv) 

3732 

5.10 

i) 23 

(ii) 250 

(iii) 577 

(iv) 

1253 

5.11 

i) 25 

(ii) 8D 

(iii) 214 

(iv) 2BE 

5.12 

i) 79 

(ii) 47692 

(iii) 65453 

(iv) 

10726 

5.13 

i) H 2 

(ii) 1101 2 

(iii) HO 2 

(iv) 

lOlh 


CHAPTER 6 

6.01 Complete the following statements 

i) OR (ii) multiplication (iii) cancellation 

(A+B).(A+C) 

6.02 Tick K) the following statements either True or False. 

i) False (ii) False (iii) True (iv) True 

6.03 Encircle one choice A, B, C or D in each case. 

i) (C) (ii) (C) (iii) (C) (iv) (C) 


v) mm 


(iv) 1 


(v) False 
(v) (C) 


6.04 Match the items given in Column 1 with those given in Column II 

i) (e) (ii) (c) (iii) (a) (iv) (b) (v) (d) 

6.07 i) 1 (*i) 0 (ii*) 1 


CHAPTER 7 

7.01 Complete the following statements 

j\ gratin g system (ii) service (iii) COMMAND.COM (iv) A 

v) internal (vi) external 

7 02 Tick (*0 the following statements either True or False. 

x) False (ii) Fai se (iii) True (iv) True (v) True 

vi) True 

7 03 Encircle one choice A, B, C or D in each case 

i) (A) (ii) (°) (iii) ( D ) ( iv ) (B) (v) (B 

vi) (D) 

7 04 Match the items given in Column I with those given in Column II 

i) (d) (ii) (e) (iii) (g) (iv) (a) (v) (b) 


(v) 
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CHAPTER 8 

8.01 Complete the following statements 

i) command line (ii) graphic user’s (iii) interact (iv) Start (v) exit 
8.02 Tick (/) the following statements either True or False. 

i) False (ii) False (iii) True (iv) True (v) True 

8.03 Encircle one choice A, B, C or D in each case. 

i) (C) (ii) (C) (iii) (D) (iv) (C) (v) (A) 

vi) (C) 

8.04 Match the items given in Column 1 with those given in Column II 

i) (d) (ii) (e) (iii) (f) (iv) (j) (v) (a) 

vi) (i) (vii) (g) (viii) (d) (ix) (h) (x) (b) 

CHAPTER 9 

9.01 Complete the following statements 

i) direct, program (ii) direct (iii) reserve word 
(iv) terminal Symbol (v) control (vi) algorithm(vii) debugging 
9.02 Tick ( S) the following statements either True or False. 

i) True (ii) False (iii) False (iv) False (v) True 

vi) False (vii) True 

9.03 Encircle one choice A, B, C or D in each case. 

i) (B) (ii) (D) (iii) (C) (iv) (B) ( V ) (D) 

9.04 Match the items given in Column I with those given in Column II 

i) (0 (”) (g) (iii) (a) (iv) (e) ( v ) (h) 

vi) (b) (vii) (d) (viii) ( c ) 


CHAPTER 10 


10.01 Complete the following statements 

i) Beginner s All-purpose Symbolic Instruction Code 
iii) LIST (iv) Statements (v) F2 


(ii) limited 
(vi) Input 
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k( ) the following statements either True or False. 

False (ii) True (iii) Y me (j v ) false (v) True 

^ me ( v ii) False (viii) False (ix) True (x) True 

10.03 Encircle one choice A R r « n • u 

uu,ce B, C or D in each case. 

l ) (°) (ii) (C) 

0.04 Match the items given in Column I with those given in Column II 

0 (d) (ii) (e) (iii) (g) (j v ) ( v ) (b) (vi) (a) 


(iii) (D) (iv) (C) (v) (D) (vi) (C) 


CHAPTER 11 

11.01 Complete the following statements 

i) Control (ii) Out of data in iii) many times 

iv) Controlled (v) FOR... NEXT 


11.02 Tick (v^) the following statements either True or False. 

i) True (ii) False (iii) False (iv) True (v) True 
11.03 Encircle one choice A, B, C or D in each case 

i) (A) (ii) (A) (iii) (B) (iv) (C) (v) (B) (vi) (D) 

11.04 Match the items given in Column I with those given in Column II 
i) (d) (ii) (f) (iii) (e) (iv) (g) (v) (b) (vi) (a) 

CHAPTER 12 


12.01 Complete the following statements 

i) one dimensional (ii) filling (iii) 11 (i v ) 50 (v) dimension 

12.02 Tick ( O the following statements either True or False. 

i) True (ii) False (iii) True (iv) False (v) False 

12.03 Encircle one choice A, B, C or D in each case. 

i) (D) (ii) (D) (iii) (B) (iv) (C) (v) (B) 

12.04 Match the items given in Column I with those given in Column II 
i) (f) (ii) (e) ( ui ) (g) ( iv ) (a) (v) (c) (vi) (b) 
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CHAPTER 13 

13.01 Complete the following statements 

i) once (ii) save (iii) module (iv) RETURN (v) 

13.02 Tick (✓) the following statements either True or False. ^ 

i) True (ii) False (iii) True (tv) Fals 

13.03 Encircle one choice A, B, C or D in each case. 

i) (C) (ii) (D) (iii) (D) (iv) (D) (V) <B> 

13.04 Match the items given in Column I with those given in < olu "' n 

i) (c) (ii) (d) (iii) (e). 0v) W (V) (b) 

CHAPTER 14 

14.01 Complete the following statements 

i) pixels (ii) 640x200 (iii) previous coordinate (iv) move upwar 

(v) N (vi) Input 

14 02 Tick (/) the following statements either True or False. 

i) False (ii) True (iii) True (iv) False (v) True 

14.03 Encircle one choice A, B, C or D in each case. 

i) (C) (ii) (A) (iii) (B) (iv) (C) (v) (D) 

14.05 Match the items given in Column I with those given in Column II 

i) (d) (ii) (f) (iii) ( e ) ( iv ) ( b ) ( v ) ( vi ) 

CHAPTER 15 

15.01 Complete the following statements 

i) GUI (ii) Insert (iii) 9 (iv) superscript (v) 1.5 line 

15.02 Tick (/) the following statements either True or False. 

i) False (ii) True (iii) False (iv) True (v) False 
15.03 Encircle one choice A, B, C or D in each case. 

i) (D) (ii) (C) (iii) (D) (iv) (C) (v) (D) (vi) (C) 

15.04 Match the items given in Column I with those given in Column II 
i) (c) (ii) (e) (iii) (f) (iv) (b) (v) (a) 
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A 

Abacus An ancient calculating device 
consisting of moveable beadson wires 
fixed in a frame. 

,ABC The first electronic digital 
computer built by Dr. John Atanasoff 
and Clifford Berry in 1942. 

Access Time The time required to 
retrieve information from the 
computer. 

ADA A new programming language 
developed in late 1970s. 

Address A number specifying where a 
unit of information is stored in the 
computer's storage. 

Algorithm A set of rules for solving a 
problem. 

Allocation The process of reserving 
computer storage areas for 
instructions or data. 

Analog computer A device that operates 
on data in the form of continuously 
variable physical quantities. 

Antivirus utility A program that scans 
disks and memory for viruses, detects, 
and remove them. 

Application program A computer 
program designed to solve a particular 
type of problem or perform a specific 
operation, such as inventory control, 
or word processing. 

Arithmetic-logic unit The portion of the 
central processing unit where 
arithmetic and logical operations are 
performed. 

^ rr ay (1) A series of related items. (2) 
An ordered arrangement or pattern of 


items or numbers, such as a deter¬ 
minant, matrix, vector, or a table of 
numbers. 

Artificial Intelligence A branch of 
computer science that involves 
computers to simulate the thinking of 
human beings. 

ASCII code American Standard Code for 
Information Interchange. The 
standard code used for information 
interchange among data processing 
systems, communication systems, and 
associated equipment. 

Assembler A computer program that 
takes non-machine language 
instructions prepared by a computer 
user and converts them into a form 
that may be used by the computer. 

Assembly language A programming 
language which allows a computer 
user to write a program using mne¬ 
monics instead of machine code. It is 
a low-level symbolic programming 
language which closely resembles 
machine code language. The language 
uses groups of letters; each group 
represents a single instruction. 

Automation Activity that is 
accomplished with little or no human 
intervention. 

B 

Back-up A copy of a program or 
document used in case of any 
damage/failure of the original one. 

Base The radix of a number system. 

BASIC Beginner’s All-purpose Symbolic 
Instruction Code. An easy-to-leam, 


_ j 
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easy-to-use high level programming 
language. 

Baud A unit for measuring data 
transmission speed. 

Binary The basis for calculations in all 
computers, this two-digit numbering 
system consists of the digits 0 and 1. 

Binary device (1) A device that can 
register two conditions; e.g., an 
electrical switch which can be ON or 
OFF. (2) In computer science, 
equipment that records data in binary 
form or that reads the data so coded. 

Binary system A numeral system with a 
base or radix two; e.g., the numeral 
111 represents 1x2°, plus 1x2', plus 
lx2 2 (i.e.,7 in base ten). 

Bit The smallest unit of information that 
the computer recognizes, a bit (binary 
digit 0 or 1) by the presence or 
absence of an electronic pulse. 

Bitmap A binary representation of an 
image in which each part of the 
image, such as pixel, is represented 
by one or more bits in a coordinate 
system. 

Boolean algebra A branch of symbolic 
logic which is similar in form to 
algebra but, instead of numerical 
relationships, it deals with logical 
relationships. 

Boot The process of starting the 
computer. 

Bubble memory A method by which data 
is stored as magnetized dots (bubbles) 
which rest on a thin film of semi¬ 
conductor material. Offers a compact 
storage capability. 

Buffer A temporary storage area which is 
used to equalize or balance the 
different operating speeds. For 
example, a buffer can be used 


between a slow input device, such as 
a keyboard, and the main computer 
which operates at a very high speed. 

Bug A term used to denote a mistake in a 
computer program or system, or a 
malfunction in a computer hardware 
component. Debugging is the 
removing mistakes and correcting 
malfunctions. 

Bus A channel or path (of wires) for 
transferring data and electrical 
signals. 

Buttons Symbols found in graphical 
environments that simulate a push 
button; the user clicks a button to 
initiate an action. 

Byte A grouping of eight adjacent binary 
digits operated on by the computer as 
a unit. 

C 

C The full name of a programming 
language designed for use on 
microcomputers. The language 
combines high-level statements with 
low-level machine control to deliver 
software that is both easy to use and 
highly efficient. 

CAD Computer-Aided Design, 

CAI Computer-Assisted Instruction in 
which computer is used as an 
instructional tool. 

CAM Computer Aided Manufacturing. 

Cathode ray tube An electronic tube 
with a screen upon which information 
may be displayed. Abbreviated CRT. 

Central processing unit(CPU) The brain 
of a computer system that controls all 
the components of a computer and 
process data. 

Character Any symbol, digit, letter, or 
punctuation mark stored or processed 
by computing equipment. 
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Chip A thin silicon wafer on which 
electronic components are fabricated 
to form an integrated circuit. 
Clipboard A holding area maintained 
by the operating system in memory; 
used for storing text, graphics, sound, 
or video that has been copied or cut 
from a document. 

Clock A timing device that generates the 
basic periodic signal used to control 
the timing of all operations in a 
computer. 

COBOL Common Business Oriented 
Language, a higher-level language 
developed for business data process¬ 
ing applications. 

Code A set of rules outlining the way in 
which data may be represented. 

Coding Writing instructions which will 
cause a computer to perform some 
specified operations. 

Comments Verbal explanations added to 
a program for purposes of 
documentation. 

Compare To examine two quantities, 
usually for the purposes of 
determining identity or relative 
magnitude. 

Compatible A quality possessed by a 
computer system which enables it to 
handle both data and programs 
devised for some other type of 
computer system. 

Compile To prepare a machine language 
program (or a program expressed in 
symbolic coding) from a program 
written in another higher-level 
programming language, such as 
FORTRAN or BASIC. 

Compiler A computer program that 
translates a source program written in 
a higher-level language by a computer 


user into a machine language 
program. 

Computer A general-purpose machine 
that process data according to the 
instructions and produces the result as 
output. 

Computer-aided design Use of the 
computer for industrial design and 
technical drawing. 

Computer art Art form produced by 
computing equipment. 

Computer-assisted instruction (CAI) 
The use of the computer to aid in the 
instruction process. CAI is responsive 
to the individual needs of the 
individual student. 

Computer-based learning (CBL) A term 
used to embrace all the present forms 
of educational computing. 

Computer graphics Converting digital 
information into a format that can be 
displayed visually on a graphics 
terminal. 

Computer literacy A basic 
understanding of computer systems 
and concepts. 

Computer security Involves the 
protection of computer system 
equipment and data from 
unauthorized access. 

Computer simulation Representing a 
system or a process by a computer 
model constructed from a computer 
program. 

Computer system The physical 
equipment and instructions, i.e., 
hardware and software, used as a unit 
to process data. 

Computer word A fixed sequence of 
bits, bytes, or characters treated as a 
unit and capable of being stored in 
one storage location. 
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Computerized data base A set of 

computerized files on which an 
organization's activities are based. 

Constant A value that does not change 
during the execution of the program. 

Counter A register or computer storage 
location used to represent the number 
of occurrences of an event. 

Crash The failure of software or 
hardware leading to abnormal 
cessation of processing. 

Cursor A position indicator on a display 
terminal to indicate the position of 
entering data 

Cybernetics the use of computer 
technology to create virtual space. 

D 

Data A representation of facts or 
concepts, in a formalized manner 
suitable for communication, inter¬ 
pretation, or processing by humans or 
automatic means. 

Data base A collection of libraries of 
data. 

Data processing One or more operations 
performed on data to achieve a 
desired objective. 

Data storage devices Units for storing 
large quantities (millions) of 
characters. Typically magnetic disk 
units, magnetic tape units, magnetic 
drums, and mass storage devices. 

Debug To detect and eliminate all 
mistakes in a computer program and 
any malfunctions in the computing 
system itself. 

Decimal number A numeral, usually of 
more than one digit, representing a 
sum, in which the quantity 
represented by each digit is based on 
the radix of ten. 


Decision symbol A flowcharting symbol 
used to indicate a choice or branching 
in the information processing path. A 
diamond shaped figure is used to 

represent this symbol. 

Density The number of characters that 
can be stored in a given physical 
space, e.g., an inch of magnetic tape 
or a square inch of a disk. 

Desktop The graphical representation of a 
person’s workplace in which all files, 
utilities, and programs are at his/her 
fingertip. 

Digital computer A device that 
manipulates digital data and performs 
arithmetic and logic operations of 
these data. 

Disk A revolving plate upon which data 
and programs are stored. 

Diskette A floppy disk. A low cost bulk 
storage medium for micro- and mini¬ 
computers. 

Display A visual representation of data. 

Display unit A device which provides a 
visual representation of data. 

DOS Disk Operation System. An 
operating system that uses disks to 
assemble, edit, and execute programs. 

E 

EBCDIC See Extended Binary Coded 
Decimal Interchange Code. 

EDP Electronic Data Processing 

ENIAC. An early electronic computer 
called Electronic Numerical 
Integrator and Calculator, built in 
1946 by John Mauchly and J. Prosper 
Eckert at the University of 
Pennsylvania. 

Extended Binary Coded Decimal 
Interchange Code (EBCDIC) A 
coding method used to represent 
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numbers, letters, special characters, 
and other symbols. 

F 

file A collection of related records treated 
as a unit. 

File allocation table (FAT) A table log 
created in the logical formatting 
process that records the location of 
each file and the status of each sector. 

Firmware A program, contained on a 
silicon chip, that combines elements 
of hardware and software. 

First generation The first commercially 
available computers, introduced with 
UNIVAC I in 1951, and terminated 
with the development of the transistor 
in 1959. First generation computers 
are characterized by their use of 
vacuum tubes. 

Floating point A form of number 
representation in which quantities are 
represented by a number called the 
mantissa multiplied by a power of the 
number base. 

Flowchart A diagram that uses symbols 
and interconnecting lines to show the 
logical flow of insrtructions. 

Flowchart symbol A symbol used to 
represent operations, data, flow, or 
equipment on a flowchart. 

Flowchart template A plastic guide 
containing cutouts of the flowchart 
symbols that is used in the 
preparation of a flowchart.- 

Format The specific arrangement of data. 

FORTRAN Formula translator. A higher- 
level programming language used to 
perform mathematical, scientific, and 
engineering computations. A widely 
used programming language. 


Fourth generation computer A modem 
digital computer that uses large scale 
integration (LSI) and very large scale 
integration (VLSI) circuitry. 

G 

Graphics A feature that permits the 
construction of lines and other 
geometric shapes on a display or 
plotting device. 

GUI Graphical user interface in which 
actions are initiated when the user 
selects an icon or an option from a 
menu list with a pointing device. 

H 

Hacker An expert in computer 
technology who uses skill and 
innovative techniques to solve 
complex computing. 

Hard copy A printed copy of machine 
output in readable form, for example, 
reports, listings, or documents. 

Hardware The physical components of 
the computer system; for example, 
mechanical, electrical, or electronic 
devices. 

Hexadecimal number A numeral, 
usually of more than one digit, 
representing a sum in which the 
quantity represented by each digit is 
based on a radix of sixteen. The digits 
used are 0, 1,2, 3, 4, 5, 6, 7, 8, 9, A, 
B, C, D. E, and F, 

Holographic storage Uses the laser beam 
to create images for computer storage. 

Host computer The controlling computer 
in a network. 

Hybrid computer A special-purpose 
computer capable of both analog and 
digital processing and used mainly for 
simulation applications. 
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1C Integrated Circuit, An electronic 
circuit or combination of circuits 
contained on semiconductor material; 
the basis of a computer's intelligence. 
Indent The distance between the 
beginning or end of a line of text and 
the margin. 

Information Meaning assigned to data by 
humans. 

Information science The knowledge of 
creating, communicating and using, 
information in all forms. 

Input The data that is entered into the 
computer; the act of entering data. 
Input device A unit used to get 
data/instruction from the user, and 
transfer it to the computer. 

Instruction A group of characters, bytes, 
or bits that directs a computer to 
perform an operation. 

Interface A common boundary between 
two pieces of hardware (e.g., a disk 
unit and a microcomputer) or between 
two computer systems. 

Intrepreter A computer program that 
translates each statement of source 
program into a sequence of machine 
instructions and executes these 
machine instructions one by one be¬ 
fore translating the next source 
language statement. 

Iterate To repeat, automatically, under 
program control. The same series of 
processing steps until a predetermined 
stop or branch condition is reached. 

J 

Joystick A device for inputting X,Y 
coordinates by movements of a lever 
to drive the motions of a cursor on a 
graphical screen—up, down, left, and 
right, 


Justify Align the characters in a field. F 0r 
example, left justify makes the f, rst 
character (e.g., the most significant 
digit) appears in the left-most 
character position in a field, right 
justify makes the last character (e.g., 
the least significant digit) appears in 
the last or right-most character 
position in the field. 

K 

K Computer shorthand for the quantity 
1024; the term is generally used as a 
measurement of computer memory 
capacity. 

Kerning A text editing feature that 
adjusts the distance between 
individual letters in a word to make 
the word easier to read. 

Keyword A primary element in a 
programming language statement; 
e.g., words such as LET, GOTO and 
INPUT in the BASIC programming 
language. 

Kilobyte A kilobyte is 2 10 or 1024 bytes. 

It is commonly abbreviated to "K" 
and used as a suffix when describing 
memory size. Thus 24K really means 
a 24 x 1024 = 24576 byte memory 
system. 

L 

Language A set of rules, representations, 
and conventions used to convey 
information. 

Large scale integration (LSI) The 
process of placing a large number of 
integrated circuits on one silicon chip. 

Least significant digit Pertaining to the 
digit of a number that has the least 
weight or significance; e.g., in the 
number 54321, the least significant 
digit is 1. Abbreviated LSD. 
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Load To read information into the storage 
of a computer. 

Location Loosely, anyplace in which data 
may be stored. 

Log on To access a computer system. 

Loop A sequence of instructions in a 
program that can be executed 
repetitively until certain specified 
conditions are satisfied. 

Low-level language Any programming 
language that approximates machine 
language more closely than it does 
human language. 

LSI Large Scale Integration. The process 
of integrating a large number of 
circuits on a single chip of 
semiconductor material. 

M 

Machine language The basic language of 
a computer. Programs written in 
machine language require no further 
interpretation by a computer. 

Magnetic Ink Character Recognition 
The recognition of characters printed 
with a special magnetic ink by ma¬ 
chines. Abbreviated MICR. 

Main storage The fastest general purpose 
storage of a computer. 

Memory The section of the computer 
where instructions and data are 
stored; synonymous with storage. 

Menu A set of options listed on a 
terminal display—the user may select 
from the list those he/she desires. 

Merge To combine items into one 
sequenced file from two or more 
similarly sequenced files without 
changing the order of the items. 

Microcomputer A small, low cost 
computer in which the central 
processing unit (CPU) is an integrated 
circuit deposited on a silicon chip. 


Microprocessor An integrated circuit that 
will perform a variety of operations in 
accordance with a set of instructions. 
Microprocessors are used widely as 
the control devices for business 
machines, game machines, household 
appliances, automobile systems, and 
microcomputers. 

MIS Management Information System. A 
system designed to provide 
information to management as an aid 
to decision making. 

Modem An acronym for modulator- 
demodulator; a device used at each 
end of a telephone line to convert bi¬ 
nary digital data to audio tones suitble 
for transmission over the line and vice 
versa. 

Motherboard The main circuit board of 
the computer that contains the CPU, 
memory, expansion slots etc linked 
with bus. Also called system board. 

N 

Network A system of interconnected 
computer systems and/or terminals. 
Two large microcomputer consumer 
networks are CompuServe Information 
Service and The Source. 

O 

OCR Optical Character Recognition. 
Characters printed in a special type 
style which can be read by both 
machines and people. 

Octal Pertaining to a number system with 
a radix of eight. Octal numbers are 
frequently used to represent binary 
numerals, with each octal digit 
representing a group of three binary 
digits (bits); e.g., the binary numeral 
111000010001101 can be represented 
as octal 70215. 
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Off-line A term describing equipment, 
devices, or persons not in direct 
communication with the central 
processing unit of a computer. 
Equipment which are not connected 
to the computer. 

On-line A term describing equipment, 
devices, and persons that are in direct 
communication with the central 
processing unit of a computer. 
Equipment which is physically 
connected to the computer. 

Operating system An organized 
collection of software that controls 
the overall operations of a computer. 
The operating system does many 
basic operations which were per¬ 
formed by hardware in older 
machines, or which are common to 
many programs. It is available to the 
computer at all times either being 
held in internal storage or on an 
auxiliary storage device. 

Output device A hardware component 
returns the processed data to user. 

P 

Parallel Handling all the elements of a 
word or message simultaneously. 

Parity bit An extra bit added to a byte, 
character, or word, to ensure that 
there is always either an even number 
or an odd number of bits, according to 
the logic of the system. 

Pascal A relatively new higher-level 
programming language that has 
become increasingly popular on 
microcomputers because it facilitates 
the use of good structured 
programming techniques. 

Password A word or code used as a 
security checkpoint by the system that 
verifies the users identity. 


Peripheral A device—for example 
visual display or printer—used for 
storing data and entering it into or 
retrieving it from the computer 
system. 

Plotter An output device which produces 
line drawings by an automatically 
controlled pen. 

Printer An output device that produces 
hard copy output. 

Procedure The course of action taken for 
the solution of a problem. 

Program A set of coded instructions 
directing a computer to perform a 
particular function for the solution of 
a problem. 

Programming language A language used 
to express computer programs, e.g., 
BASIC, Pascal or assembly language. 
Prompt A character or message provided 
by the computer to indicate that it's 
ready to accept keyboard input. 

R 

Radix The base number in a number 
system, e.g., the radix in the decimal 
system is 10. 

RAM Random Access Memory. A 
memory in which each element of 
information has its own address 
(location) and from which any 
element can be easily and 
conveniently retrieved by using that 
address. It is the main memory of 
most microcomputers. 

Read To get information from any input 
or file storage media. For example, 
reading a magnetic disk by sensing 
the patterns of magnetism. 

Reserved words Certain words which, 
because they are reserved by 
operating systems, language 


Scanned by CamScanner 



glossary 


285 


translators, etc. For their own use, 
cannot be used in an application pro¬ 
gram. 

Resolution The degree of sharpnessof an 
image, determined by the number of 
pixels on a screen, expressed as a 
matrix. 

Robot A device equipped with sensing 
instruments for detecting input signals 
or environmental conditions, calcu¬ 
lating mechanism for making 
decisions, and guidance mechanism 
for providing control. 

Robotics An area of artificial intelligence 
related to robots. 

ROM Read Only Memory. A solid-state 
storage chip programmed at the time 
of its manufacture, and not 
reprogrammable by the user. 
Programs stored in ROM are called 
firmware. 

Run The single and continuous execution 
of a program by a computer on a 
given set of data. 

S 

Second generation Computers belonging 
to the second generation era of 
technological development of com¬ 
puters when the transistor replaced 
the vacuum tube. These were 
prominent from 1959 to 1964, and 
were displaced by computers using 
integrated circuitry. 

Sector A segmentor division of a track on 
a disk. 

Security Methods of protecting a 
computer system from improper use 
or damage. 

Serif A typeface with decorative finishing 
strokes on the tips of the characters; 
commonly used in the main body of 
text. 


Soft copy Data presented as a video 
image, in audio format, or in any 
other form that is not hard copy. 

Software A general term for computer 
programs procedural rules, and the 
documentation involved in the opera¬ 
tion of a computer system. 

Source program A computer program 
written in a source language such as 
BASIC, FORTRAN, COBOL, Pascal, 
or assembly language, It is converted 
into machine language by a special 
processing program, a compiler, inter¬ 
preter or assembler. 

Statement In programming, an 
expression or generalized instruction 
in a source language. 

Storage capacity The number of items of 
data which a storage device is capable 
of containing. Usually defmed in 
terms of bytes. 

Storage device A device used for storing 
data within a computer system; e.g., 
integrated circuit storage, magnetic 
disk unit, magnetic tape unit, 
magnetic drum unit, floppy disk, tape 
cassette, etc. 

Storage location A position in storage 
where data and program statements 
may be stored. 

Structured programming An approach 
or discipline used in the design and 
coding of computer programs. The 
approach generally assumes the 
disciplined use of a few basic coding 
structures and the use of top-down 
concepts to decompose main 
functions into lower-level 
components for modular coding 
purposes. 

Subroutine A subsidiary routine, within 
which initial execution never starts. It 
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is executed when called by some 
other program, usually the main 
program. 

Subscript A programming notation that is 
used to identify an element in an 
array. 

Subscripted variable A symbol whose 
numeric value can change. It is 
denoted by an array name followed 
by a subscript; e.g., ART (7). 

Supercomputer Computer systems 
characterized by their very large size 
and very high processing speeds. 
Such computers are normally capable 
of executing many million 
instructions per second, They are very 
expensive and are used only for 
solving very complex problems. 

Syntax The grammatical and structural 
rules of a language. All higher level 
programming languages possess a 
formal syntax. 

System The computer and all its related 
components: 

Peripheral devices, people, programs, etc. 

T 

Task A basic unit of work to be 
accomplished by a computer, 

Template A plastic guide used to trace 
flowcharting symbols. 

Temporary storage In programming, 
storage locations reserved for 
intermediate results. 

Terminal A peripheral device through 
which information is entered into or 
extracted from the computer. 

Third generation A series of computers 
that use integrated circuits as their 
main components. 


U 

UPC Universal Product Code. A 
machine-readable code of parallel 
bars used for labeling grocery 
products in a supermarket automation 
system. 

User Anyone who utilizes a computer for 
problem solving or data manipulation. 

V 

Vacuum tube The dominant electronic 
element found in computers prior to 
the advent of the transistor. 
Computers using vacuum tubes are 
referred to as first generation com¬ 
puters. 

Virus A parasitic program developed as a 
prank that will damage data, software, 
or the computer itself. 

Voice recognition unit An input device 
that converts spoken words into 
machine useable form. 

Volatile storage A storage device whose 
contents are lost if power is removed 
from the system. 

W 

Word A group of bits, characters, or 
bytes considered as an entity and 
capable of being stored in one storage 
location. 

Word length The number of bits in a 
computer word. 

Word processing A computer system 
designed to handle words and text as 
input and output, rather than to per¬ 
form calculations on numeric values. 

Write The process of transferring 
information from the computer to an 
output medium. 
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SOME COMMONLY USED ABBREVIATIONS 


Abbreviations Description 


ABC 

ADP 

Al 

ALGOL 

ALU 

ANSI 

API 

APL 

ASCC 

ASCII 

ATM 

BASIC 

BCD 

BIOS 

CAD 

CAI 

CAL 

CAT 

CGA 

CISC 

CMI 

COBOL 

CODEC 

CP 

CPU 

CPM 

CU 

DAC 

DBMS 

DIL or DIP 

DIMM 

DOS 

DRAM 

DTP 

EBCIDC 

EDP 

EEROM 

EGA 

EOD 

EOF 

eat 

GIGO 


Atansoff Berry Computer 

Automatic Data processing 

Artificial Intelligence 

Algorithmic Language 

Arithmetic and Logic Unit 

American National Standards Institution 

Application Program Interface 

A programming Language 

Automatic Sequence Controlled Calculator 

American Standard Code for Information Interchange 

Automated Teller Machine 

Beginners All-purpose Symbolic Instruction Code 

Binary Coded Decimal 

Basic Input Output System 

Computer Aided Design 

Computer Aided Instruction 

Computer Aided Learning 

Computer Aided Testing (Also Computer Axial Topography) 

Colour Graphics Adapter 

Complex Instruction Set Computing 

Computer Managed Instruction 

Common Business Oriented Language 

COder DECoder 

Central Processor 

Central Processing Unit 

Control Program for Microprocessor (Critical Path Method) 
Control unit 

Digital to Analog Converter 
Data Base Management System 
Dual-ln-Line Package 
Dual-ln-Line Memory Module 
Disk Operating System 
Destructive Read Out 
Desk Top Publishing 

Extended Binary Coded Decimal Interchange Code 

Electronic Data Processing 

Electrically Erasable ROM 

Enhanced Graphics Adaptor 

End of Data 

End of File 

File Allocation Table 

Garbage In Garbage Out 
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HLL 

IAS 

1C 

IDP 

IP 

I/O 

IT 

K 

LAN 

LCD 

LISP 

LSI 

LSD 

MIPS 

MIS 

MSI 

OCR 

OMR 

OS 

OSI 

PC 

PC-AT 

PC-XT 

PCB 

PIPO 

PISO 

PL/I 

PL/M 

POL 

PROM 

RAM 

RISC 

ROM 

RPG 

SCSI 

SIO 

SIP 

SIMM 

SQL 

UN I VAC 

UPC 

UVEPROM 

VDU 

VLSI 

WAN 


High Level Languages 
Immediate Access Storage 
Integrated Circuit 
Integrated Data Processing 
Internet Protocol 
Input/Output 
Information Technology 
Kilo (1024) 

Local Area Network 
Liquid Crystal Display 
List Processing 
Large Scale Integration 
Least Significant Bit 
Million Instructions Per Second 
Management Information System 
Medium Scale Integration 
Optical Character Recognition 
Optical Mark Reading 
Operating System 
Open System Interconnection 
Personal Computer 

Personal Computer with Advanced Technology 

Personal Computer with Extended Technology 

Printed Circuit Board 

Parallel In Parallel Out 

Parallel In Serial Out 

Programming Language 1 

Programming Language for Microcomputers 

Problem Oriented Language 

Programmable Read Only Memory 

Random Access Memory 

Reduced Instruction Set Computer 

Read Only Memory 

Report Program Generator 

Small Computer System Interface 

Serial Input/Output 

Single In-line Package 

Single In-line Memory Module 

Structured Query Language 

Universal Automatic Computer 

Universal Product Code 

Ultra Violet-light Erasable Programmable Read Only Memory 

Visual Display Unit 

Very Large Scale Integration 

Wide Area Network 


A 
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